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(7 6) (1) (DliWS?*/c(i^^Sfc(i(D^H?7 B ^-ge®^fc«i^(75 

2 ) l-Sifclfc-g-tifc £ o*®«g£3; fcfi-t u-fe £) SC£ fc 

tt-t t IBttttS 1t tt-t £ 0*S£H4 Sr « $ -fr -5 * fc ft -t <Di& £ , 

*3tt-5, ttiartC a 2+ M±#^tt£/cf2Mft c AMP^WUWSttSrW* 

io i-z>c\t*wmt-rz±tz (73) 12^^^ 

(77) ( 1 ) SB^IJ## : 1 % IE?lJ#^ : 3 , S2?iJ#^ : 5 % IB?IJ#^ : 1 7 

15 ft* fi * fc fi-e tf>i£ t ©e-^ttSr^k $ it 5 te-S^ * fc tt-t 

(7 8) ±12 (7 3) 12$fcW** !)-=^;£j££fcte±12 (7 7) f2*cC7>* 
^ y-n^^ffldr^ F^ffl^T!#6tbH, @B?'J#-§-: 1, IS?iJ#^§- : 3, IS 
20 ?'J## : 5 , ga?"J## : 1 7 SfcfiEfll** : 2 9 "C^$*i57 5 7 ^gB^J 

i: in - 1 l < itmwm \z m- <d r =• y ^ie^ij sr^^r-r 5 g s e y 

(7 9) ±12 (7 3) m.m<DX? y-=V^ft*fctt±E (7 7) lE*tf>* 

? »-~^?m*'y hzft^xnbtioz, m^m^r: 1, ib?ij#-§-: 3, @a 

25 ^J#-§" : 5 , SB?"J## : 1 7 *fcttE?lJ#* : 2 9 T'3^£*l5T 5 / $?SB?iJ 
£EI-<b L<ttHfffi«j^lll-^T^/»iS2?iJ*^-r5Ggeif#«:S! Mr:? 

(8 0) ±12 (7 8) I2«c^T^-^ l^mit/^gl, 
(8 1) ±12 (7 9) im.<l>TV9*=.* h£^PrL-C#5H|i£ % 



WO 03/068959 PCT/JP03/01483 

16 

(8 2) &mt%®tK mm*-. i, bb?'J#^: 3 n mm*-. 5, 

5 #y KH^tf*-? h£m&-rzi:?fc&HZtilt{t&*i-ei>z±tR (74) ~ 
(7 6) !e«tf>** V-~y?%&. 

(8 3) ga^J#-^- : 1 , ga^J#^- : 3, mm* : 5, gB?iJ#-§- : 1 7 S.tzl* 

mm*-. 2 9x*mt>£ftz>TK;mnimtm--bi-<i*nnft\zm-<DT$. 
tittm. m»> #«'>ffi, mmmt. Jh&tt£ft, ra^a 

(8 4) mm* : 1 % mm* : 3, E?IJ#* : 5, mm* : 17*fctt 

20 mm*-. 2 9x-mt>£hZT*;mmmtm-i>L<i*mm#)^m-<DT* 
;®miiztti-ZGm&m&'&mi'*7*-m&n*tztez<D&*m^zz 
k&wmk-rz* ammrn, wins, t^k~>*, tt&ft 

s, Hti&. ftniRS!^, jiLtttt**, m<t*&zit\*&fe¥%mm 

(8 5) ga?U#-5§- : 1, S2?lJ#-^- : 3, K?IJ#-t : 5, SE?lJ#^ : 1 7*fcf* 
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tzmwittz, mm, m^m. 2mmmm, i&tmm. Mihn, mmmvk 

(8 6) «*tt u-fc *©»^^K*fct±*©»;:«tt$ 

££Oj££S£^;rf5wi£#»£-f-S±IE (8 3) ~ (8 5) IH*ttf>*gf& 

10 

(8 7) (i) ®m^ztLtzmffim*tzttZ(D&*tzt$®&i'±7?--w&n 

^K*fctt*©*[i:©»^*S:j«^i-5it*<«p«ti-6±K (8 3) - (8 
5) ffittOfltSfcfrSs, 

20 (8 8) (i) (D«*$nfciiBWK*fcf4*o«[*fc»4®K^-fe^-aeft 

* fettle t ilSil t wie^tt3r3Efb ^t5S$ titzfc&V) 

-T 5 jNM&$ fi-fc <D«|]gilj# t o^fiSrflJ^-r 5 r t * m 1 1" 6 ±15 ( 
8 3) ~ (8 5) IEttw«l»irj£, 

(8 9) (1) ®^M^^^{i^^^^fc(i©f^uir7 9 ^-^fiK^fcfi^<D 
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2 ) #H*3 «t tf(DJI§/»&* tz it* (Di&% tz fi©& ut^-lfiS^fcli^© 

-5, MAC a a+ ««±#ett*fcfiaitert c AMP**»<MiStt*jl!I«i-* 
rt^^t-T-5±IE (8 3) ~ (8 5) IE*0?fcB*&, 

(90) mm^-. i> ie?o##: 3, mm^\ 5, ia^j#-§-: n^tfi 
<&mm. ®skm^rm, ©mpmm&mm&tznmm. 2W.mm 

K 

(91) IB^IJS^ : 1 , SB?iJ#^ : 3 , ffiJPU*-?- : 5 , : 1 7 Sfctt 
Sa?iJ#-§- : 2 9T**^$tlSZ5/®?E^Jtl^-'Lt<«^TO(C[^-OT5: 

war*, ©P^TOmi^^/cticDM, mmskm, 2mmmm. \&shmfc. 



WO 03/068959 



PCT/JP03/01483 



19 



(92) ( 1 ) ®ge?l]#-^ : 1 , : 3 , SE?IJ#^ : 5 , E?IJ#-J§- : 1 

Sa^J#*: 5, Ifi?iJ##: 1 7 £fc teIB?iJ#-S§- : 2 9 "C&fri* H57 ^ / S£@£ 
io i 

15 ««H*fctt@JIEt», itittS, 2g!*£#K {£ifo*f2£> iWiiffi, 

(9 3) ±C (1) IE«t(DG^^/°^K*^Ml/-fe7 P ^-^^^«^=i- K 

(9 4) #t h*SL»**S^y*»<ft-C«)5±IE (9 3) 1E*©»*5, 

(9 5) yyfift^^Jfeli?-; h-Cfe§±!5 (9 4) Cft0|(|<KK 

(9 6) ±15 (i) mM<nG?ys<?'g&®:%tl^±7?-?y/<?'g*='- K 

25 (9 7) ^DNA^u^-^~itfe^^Ai--5-<!:^cfc9^14'ft:$tLfc± 
15 ( 9 6 ) i2«c<£>Jj£#|fflR 
(9 8) ^*^W'»Stt-C*)S±IB (9 6) fE*0>JB5*MWJI^ 
(9 9) #fc h*?L»*isyy*|b«|-e*)S±IE (9 6) |E*OJEE#*B«&, 
(100) VvMmW^v^X'hZlM (9 9) flBttOJBEtttHJft, 
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(10 1) ±12 (1) Um(DG?^s<<?M&iSLmi'-zy?~-?^;<?n$:='- 

& * -aewss d n a K*t-r s r* p ^~ * - ©»itt*ii l 9 5 ± 
5 15 (101) iE*©*t vmmm. 

(10 3) #fc h«lt?L»»iS^y*»»-Cfc5±|E (10 1) Ktt<*>#fc hif 

(10 4) yy#S«Wr>*T*fc5±!2 (10 3) IBttO^t MfcfLttfc, 
(10 5) ±IE (10 2) E«<0fMfclw, »^^S4L, 
10 €^©»5l**a-r5iiS:«r«t-r*±IB (1) fc«©G 

(10 6) ( 1 ) E^J** : 1 , E8I#* : 3 , E^J** : 5 , S^IJ*-9- : 1 
7$fcfiE?lJ#-i§- : 2 9Tf«fc>$tL<5r§/KfiyiJtra-'bb<tt3lHfWlC|BI 

(10 7) ( 1 ) K?IJ#-S§- : 1 , : 3 , E?"J#-5§- : 5 , E*U## : 1 

20 TSfcttEfll** : 2 9«fr£;h,5r 5 /SfE*J*ra-t>L< ^ST^KR 

-or ^/KEjij^w-rsGseir^sai^^-s&ft, ^©^t* 

25 (1 0 8) ±E (106) E*©** y- = y^ft*fcli±E (10 7) IE 
: 1, E?IJ## : 3, E»"t : 5, E?»J## : 1 7 *fcf*E*J#-* : 2 9 T* 
5G®e®*«^u-fe^-SSir*fcf±^ro*ftt(0fe^S:^k$-ii:*^ 
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©JUL 

(10 9) T^^hT'fc5±fE (10 8) Ett^b&to^fcfi-tWtt, 
(110) 7^^^ hT*fcS±K (10 8) E*0{fc-&**fcM:-ta>8L 
(l l 1) ±IE (10 8) Etf©ffc£**fc»*t0>£&£WL"C&.5E3l&, 
5 (112) S/faH-;^ KtEWfrf- : 1 , gfi?ij#^ : 3, E?lJ#-* : 5 , g£ 

10 (113) ±15 (10 9) E*c0)7=r~* h£-&*rL"Cfc5E2i&» 

(1 1 4) ±12 (1 1 0) E«©7^^ hmLT^SIil, 

(115) ( 1 ) mitt : 1 , SB?ii#^ : 3 , E*|#* : 5, g£^J#^ : 1 

—<dt % j mm z^G-r s g m e k *«s -» & * oasa^:/ 
15 K*fctt-twtt*3j:t; (2) ®^3t/-f K*yt*±®ttnr^-ae« 

(116) (i) (D««Sii/tx>f K*fci*<2)tt Mr 

(2) K»^**JJ:tKD«li$nfc*>r3*/^ K*fct4(2W^-fe 

t©^*Sra!l« , t-5wi*#*i:-t-S±E (115) iE»c£>* * y --^ 

Ufa. 
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(117) (i) (smmztitzx-j a-y-y^r K*fcfi©0En?:/*-£aif* 
sterns t. ( 2 ) &mc&®-& <t t>'®^^ $ tiyt^-r = U- / 4 K*fcf*@K 

10 ©»IS«B^tOII$^l:*«JEi-5r^*Wti-*±IB (115) |S«c<7)^ 
(1 1 8) (1) ®^afv>r KSfcfiOK^-fe^-aeifSfcfi*©* 

-sefi^tsiKfciwwaMi^M^fci^^ (2) it 

mt-r^iiE (115) tm<Dxt v-~yy*m, 
20 (119) ( 1 ) ia?u#-5§- : 1 , mm^ •. 3 , e?ij## : 5 , m?m-% ■. 1 
jttntmm^- : 2 9X'^^$ti^r? ;M%mtm-ti><izm'Mmcm 

-<dt ? / »EWS:^#-*-*G«eW*«S!U"fe^'-»eK, 
f-K*/t«t-t©**5J:0f (2) ©^^•flV'T K*fctt<2>ttHr 

(1 2 0) ±15 (1 1 5) 1E«W>** V -~ymt£$.ti&±m (119) 12 
3, 8E?IJ## : 5, E?IJS# : 1 7*fcttE*"J#* : 2 9 X*m&£tlZ>T x J 
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mmm t m - h l < use* wi- m - <o r % ; * ^-r 5 g s e ft 

(12 1) ±12 (115) f5«tCO^^ y--^^&^fc(±±E (119) 12 

5 3 , %&m% : 5 , mm^ ■. 1 7 *tzmmm-% 2 9 -e»$ft<57 / 
mm t m- 1 1 < tenser tc m-<D 7 5 y igga?ij zsm-r 5 g ^ e 

(12 2) ±12 (12 0) f2*c?>7^* h^^LTftSlg^ 

(12 3) ±12 (12 1) mffi(D7>?^=.x hmLT/i5El, 

10 (12 4) tt*fb6-4fe#« SB?U#-5§- : 1 , 12?IJ#^ : 3, gfi?lJ#-§- : 5, SS^J 

#-^: 1 7 : 2 9 T^fr £ *l5 7 5 7 I£IB?IJ <h 1^- L < 

y#>K^#*-;y h{c:^^-5J:9i-iS:H-^tifc'fb^T*fc5±l2 (1 l 6 
15 ) - (118) !E«o^^y-=ym, 

(12 5) Pi?L«J#)^^LT, 

(1) @a»-^: 1, Sa^J#^: 3, mm^-: 5, IB^J#-^: 1 7£fcfiBB 
?|J#^ : 2 9-C^^ti5T5/^ga^Ji|sl-tL<f^K6<][c:ll-(7)T5y^ 
ia?y£-^rf 3 G * ff*&M u-t7?-?ys<?nhL< fi^ogp^ 

20 ^ K^fcfi^W^, 

(2) mtm^: 1, SE^J#-^: 3, ia?ij#-i-: 5, IS?lJ#-*§-: 1 7^fc(iIS 

: 2 9T*^$tl^T^ /^iajiJtlWl-'bL<(t^K^(v:|5]-OT5:y^ 

25 (3) mm^ : i , mm^ 3 , mm^ 5 , : 1 7 

^ia^j^wi-^G^a^^nr^^-^ewtc^i-sT^^ k £fc 

(4) @2^lJ#-§-: 1, SE^J#-^: 3, ia?iJ#-5§- : 5, ia?iJ#-?§- : 1 7*fc«ia 
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5 d2 6) mmw\zMLx, 

( i ) §a?y#^ : i . mm^ ■. 3 % m&m* ■. 5 , mm^r : 1 1 ttzitm 

10 (2) ga?ij#^- : i , mm^ •. 3 % mm%- : 5 , •. i 7 *fcf*E 
f - K* =«- K-r S# u * ^ i^^-f - k^^-t s# y * ^ K\ 

(3) ia?ij#-^- : 1 , IB^IJ#^- : 3 % : 5 , : 1 7 *fcf4E 

it 

(4) @E^iJ#-^ : 1 , ia?ij#-^ : 3, mm* : 5, iB^J## : 1 7 £fcf*E 
20 E?iJ«r£*r**$ G * Mr i"** Jf* fcli^ro^^ 

it5W, RtlteMt*, 7^K-^*, IllttttffiS, 

itmo&s mmmit, Mmm&. wi^A*fcttEii¥W»*©^B-f&* 

25 

(12 7) *?Lib#Kc^tT> 

(1) fE?'J#-S§-: 1, mm*: 3, E?>J#4: 5, gfi?iJ#-!§- : 1 7£fcf*E 

: 2 9-c-^^ti5T$ y^ia^J^P-'b t< fiH^6t(^|p]— cor 5 y gg 

le^jiSr^-rsG^y/^ir^^u-fer^-^^^irt) t< \*%<dm$^ 
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(2) EM*: 1, EW#*: 3, g£?IJ## : 5, IS?IJ#^ : 1 7£fcf;iia 

(3) E*J#* : 1, Efll#* : 3, EM* : 5, EM* : 1 7^fc(iS2 

M*: 2 9x°mfr£tiz>T ;m&itm-bL<i$n'g&)^m-(D7 ^ ; 

(4) EM*: Is EM*: 3, EM*: 5, EM*: 1 7*fcttE 
M* : 2 9t'^$n5T5y®E^Ji:^-tL<H|IK^l5]-or^y^ 
E^J*^i-5G^^ , ^IC*fi:MW'-fe^*-^>'^^®*fcli-?:0«^^ 

(128) miwjm^MLx, 

( 1 ) EM* : 1 , EM* : 3 , EM* : 5 , EM* : 1 7 Steffi 

M*: 2 9t?**nsr^ySftEyiJ^lPJ-tL<filllfW{j:lPl-ror^y«5 

(2) EM*: 1, EM*: 3, EM*: 5, EM* : 1 7£fcfiE 
M*: 2 9T'«^ti57 5y^ia^J<i:l^- 1 bU<fill®^(-l?I-WT^/m 

e?q &^t-r 6 g * i^-t t"^ ? us it w^^t* 

(3) EM*: 1> EM*: 3, EM*: 5, EM*: 1 7*fcttE 
M*: 2 9T**^$tL5T^ /BSB?IJ£EI-fc L<«HW6<)JC^-<DT$y 
«EWS:**-r5G5e«*«S!i'-fe^-«eif^St1"ST=J'=^ K *tz 

it 

(4) EM*: 1, EM*: 3, EM* : 5, EM*: 1 7*fcfiE 
M* : 2 9-C&£*l57 5 /KE?Ui:n-'bL<f4ll«W»cW-©T$y|ft 
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(129) m%mm^MLx, 

5 ( 1 ) gfi?lJ#-5§- : 1 , IB?'J## : 3 , gE?lJ#-§- : 5 % : H^fcfiE 

(2) I2?IJ##: 1, IE2W!-: 3, iE^J#^ : 5, mm* : 1 7^fcf*IB 
? K*=»- K1"5#y KSr^#i"5aKy K^ffittWftJ* 

(3) ie?u#^ : i , mm* ■. 3, mm* 5, ga?y#-*§- : 1 7*fc«aa 
3- K«r=- k-t s#y ua-^ KSr^-rs^y Ktcat-ra s i 

R N A % 

(4) gS?iJ## : 1 , IB?IJ#* : 3, SE^J#-§- : 5, gE?'J#-§- : 1 7 SfcfigE 

mm sr-^w-r § g h e m •?* e sc(-*ti- sr^^h, 

(5) gE?"J#^: 1, gE^J#^-: 3, ffijlj*-* : 5, gE?U#-^ : 1 7£fcf*IE 
(13 0) *«JMIjK:*rLT. 

(1) gE?'J##: 1, E5lJ#-f-: 3, gE?'J#-*§- : 5, gE?>J#-5§- : 1 7^/cligE 
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(2) : i , mm^ ■. 3, ®&m-% ■. 5, Mv?m-% ■. 1 7 ztz figa 

(3) IB^iJ#-^: 1, gE?'J#-5§-: 3, ga?iJ#-§- : 5, gB»-i§- : ,1 7 £fc figa 
RNA, 

(4) ga^ij#-^: 1, @a?iJS^-: 3, ga?lJ#-§- : 5, ia^ij#-^ : 1 7£7c(2gB 

(5) mm^-. i> ga»^-: 3, ga?ij#^§-: 5, mm^t: 1 7$fcttga 

ti-swm. Mmstm, 2mmmm, iUjfa.ii, t&mmmt&m&s 

25 &, fli^tt^fcM^w ♦ femxm, 
(131) ^flia^M^j^iti-^fc^w, 
( 1 ) ge?ij#-*§- : 1 , ga?ij#^- : 3 , mm%- ■. 5 , ga?y#-5§- : 1 7 £/ctega 
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(2) wmm* : i > mm^r ■. 3, mm%- ■. 5, mm^- ■. 1 

(3) gfijij#^- : U IE?iJ#-*§- : 3, E?iJ#-5§- : 5, E^IJ#-^- : 1 7£/t(iiB 
10 (4) : 1 , MB^J#^- : 3 , IE?"J#^ : 5 , SE?lJ#-§- : 1 7 £itligE 

itm'pfc. mmmt, m<k*&*tz\$mm^m%<D^M • 

( i ) sa^j#-t : i , mm^ ■. 3 , ie^js^- : 5 , mm^ 1 1 ntz.mi 

20 @E^J^^^5G^^/^W*^M^-ir7 p ^--^^^®^L<«^Wg|5^ 

(2) iEJlJ#^: 1, IE^iJ#-^: 3, : 5, SE^J#^- : 1 7£fcf±|E 

: 2 9T*^£tiS7^ y^iE^iJ<b(5]-^ t<«Hra^l^-C0T5 y g£ 

(3) IE^iJ##: 1, IE^J#-^: 3, IE^J#-§- : 5, @E?iJ#-^- : 1 7£fcfifS 
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(4) : 1 , mm* : 3, mm* : 5, mm* : 1 7*fcl4E 

5 (133) ^fy^y y^ffi^J*fettjfi«HftT»J«rffl!iii-5fc«>o, 

( 1 ) E?U#* : 1 , ga?iJ##- : 3 % E?U#* : 5 , mm* : 1 7 £fctiIB 

se^ij £-a 5G^v/^ Mr - * v if t> u < roiss^ 

7°^ K* fetter rolfi, 

10 (2) E?IJ## : 1 , m$m* : 3, Sfl^J#-^ : 5 , mm* : 1 7 *fcttE 

(3) I2?IJ## : 1 , S2?"J#-^ : 3, IE?IJ#^ : 5, E3&J## : 1 7 £fcf4S2 
{4 

(4) ia?"J#-5§- : 1 , E?U#-5§- : 3, I2»^ : 5, I2?iJ#-S§- : 1 7*fcf4iB 
9m*: 2 9T?*$*l6T$y»E^iW-t>L<tt*ffWl!:|BI-©T$/* 

20 nm^^i- &G?y/<? M&'&M Mr y * ~ * y /•< * ft* n % <DUft^7 

(134) w$mifo&mm&m&Tztiv><D, 

( 1 ) mm* : i , m?m* ■. 3 , mm* •. 5 % mm* ■. 1 7 *fcf*E 

25 e?ij z>G# zss< 9 n#'&m Mr 7 s * ie <b t < « <du^ 

(2) E?fl#-*: 1, IB?IJ#-^: 3 % I2?iJ#-5§- : 5, mm* : 1 7*fcttE 

2 9-c«$ti575yBfEyiJi:lsj- , bu<ttlUtWfcra-^)r$>'ift 
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(3) mm*: 1* EJ»*: 3, E?IJ#-f : 5, gE?iJ#-5§- : 1 7£fcfigfi 
5 tt 

(4) @H?IJ#-^: 1, IB^J#^-: 3, ia?iJ#-5§- : 5, E2W* : 1 7£fcfiE 

10 (13 5) #Jli^M^J^3t1-5fcit)W, 

( 1 ) K?IJ## : 1 , JS&milr : 3 , Ifi?ij#-J§- : 5 , i£^J#^- : 1 7 £fcfigE 

2 9-c**n5r5y*EyiJira-t>u<t4llflrWKiiPi-wr$y» 

15 (2) IB^iJ#^ : 1 , mm%- : 3, E^J** : 5 % B£^J## : 1 7 jfcfctegE 
20 (3) IB?lJ#-5§- : 1 , IE?IJ#^ : 3 s @E?'J#-5§- : 5 , gE?U#-^ : 1 7 *fct±E 

^•k«t=- K-f5#y** u^K^^-rs^y^^ i^a-?- wean-* s i 

RNA, 

25 (4) ia?ij#-^: 1, gE*W§-: 3, mm?r : 5, E?lJ#-^ : 1 7£fcfi@E 
SftE?iJS:^-f-5GSea*®Si'-fe^-SaiH-*ti-STV^^=^ K 

(5) gE?iJ#-^: 1 % E8I**: 3, g£?ij#4§- : 5, E3W§- : 1 7£fcl*E 
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la^J S G * * Hr 7°* - * W?* ft * it izznnft^y 

(13 6) HESS, 2^*tlj^ {Sjfnjf^ ffijfajE, ^^ttWW 

( 1 ) lE^iJS-^ : 1 , E?IJ#-S- : 3 , E?iJ#-J§- : 5 , E?'J#-*5- : 1 7 *fcttE 
*J## : 2 9T'*^ti5TS y^SS?'J<!:^l-^ t< ttgftttKPI-OT' 5 7gfe 

io Mm Z<aG1r Z>G9v<9 K&'&m Hr:/7-7>^7«t>L< 
7°^ K£fc«<^fc*f-f Sfctfl^ 

(2) %l?m%: 1, EW##: 3, E7"J## : 5, E?iJ#-*§- : 1 7£fcfiE 

E*J £*a ^r-f 5G^w^ f?#&S] 7° 7 - * * ft * fc fi-t offi^T* 
15 f K^n - Ft5^^ ^ ^tf K^ttS^^^tf Ft 

(3) EW##: 1, E7U##: 3, EWS* : 5, E^iJM : 1 7*fcfiE 
#J#*: 2 9-e*$n5T5/iftE?lJtlR|-tU<f±IHCW^|BJ-©T5/» 
E^iJ i^^^r-r 5G^W^ ft Us 7° 7 - * i"*7 ft£ fc (DUft^ 

20 f K^3 - Kt§^ U 5? ^ i/tf K^f t^^K y ? ^ W s i 

RN A, 

(4) E?iJ#-J§-: 1, E?iJ#-*§-: 3, E3W§- : 5, E?'J#^ : 1 7*fcf*E 

2 9-e*t?*ns7$y*E?!itiBi-t>t<i4*»fi«jtra-oT5y 

^I2?iJ^^1-5G^e^*^Hr7 , ^-^eWt-^1-ST>^^^ K 
25 *fcfi 

(5) E?"J#^: 1, SE?iJ#-§-: 3, E?'J#^ : 5, E£l** : 1 7£fcfiE 

: 2 9-e^£*l57*S / KEflW: WJ— L< fiUftWKIiJ-WT S 7& 
E^JSr^^-tS G 9 S'<9 ^± 7° 7 - 9 >'< 9 ft£ tzit^KDU^y 
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(13 7) WbHtK a) mm^- : 1 , SE?'J#"§- : 3, IE?iJ#-f§- : 1 7*fcf± 
mm^r : 2 9fi^^57 5 y^SB^iJ, @E?iJ#-^ : 1 , @fi^iJ#-^ : 3 , BE 
?"J#^ : 1 7 £ fe(iia?iJ#^ : 2 9 "C^fr £ft5T S y ^ge?ijtptf> 1 $fctt 2 
5 «± (#*L<«, l~3 0»g£, J:t)»SL<lll~10iil £b 

ic»*L<t*»fl d~5f@) ) »T^y^^LfcT$y^ia^j, b) ie^ij 

: 1 , gfi?'l#-*§- : 3 , mm%- : 1 7 £fctt§B?lJ#-i§- : 2 9 T*»£tl6 

r ^y^ifi^ijtci ^fe«2fla^± (»*L<«, i~3ofiSi ( 
<fii~ioj@gg, $e>^»*u<i4M (i~5fia) ) <DT$;m*ttto 

10 Lfc7S/IfeE?iK c) l, gS?U#^ : 3 % Eftl## : 1 7*fcfiiB 

i~3 0j@M, iU#*L<(ii-iofigt, $6{!i»*L<f4M (1 
~5<@) ) ©7; /@£«C9T5 y8rcg&£tLfcT5/g£Ifi^ Sfcfid) * 

15 un. 

(13 8) ( i ) : 1 , : 3 % R?U#^ : 1 7 *fcf*E?>J# 

* : 2 9^«$n*T$yiHEW4ra--|)L<W:|IJfW{J:|BI-OT5/ifcS9a 

GPR4 0 tmtZ-tZ) s *o»^^K*fctt-t©*t, J»Jt&»*fcfi-t 
20 ©£i«r^*tffc*tefc, (ii) GPR40, ^fflS^^f- K*fcl*t0> 

*5wi«rW»ii-*±IE (4 8) I2^<D^^ y-^^fc, 
(13 9) (i) *«Lfc«gJW«t*fctt*©<ftSrGPR4 0, ^rO»^^ 
K*fctt*<0£K:&tt£-frfc»££, (ii) *«L*:»il»tt*fctt*©tt*sJ: 
25 tm»^»SrG PR40, - K*fcfi*<0&fc&tt£tffc4&<& 

ic&ftS, «»Lfc«tJKWfc*fc«: J tO«[OGPR4 0, ^©M^f Ktfc 
tt-t©ttnctt*5ttiHk«:Mj£U fttH"* #8* £-f 5 ±SE (4 8) IE 

(14 0) (i) ««LfeJKJK»|fc*fctt*(0**GPR4 OSr^Wf SJNBJia^ 
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Sftfe£#fc»£^ (ii) «»LfcllJI»**fctt*OS*3«l:0 { WWk^*S:G 
PR4 omt5W«$tfci^lt5, WBLfcJBWiKSfctf:* 

(14 1) (i) «KLfcJ»JW»*fctt*©£*:GPR4 0?r^i-5»W 

(ii) »L»|Jfcl«wSJiJ;« 

<t^#©<!:i-5±l5 (4 8) !5*fc£>*^ y -^v^te, 

(142) (i) **LfcffilW«*fctt't<0*«r, GPR4 0S:3-Kt5D 
N A 5 D N A & 3^1- 5 * * - "C JBJHE* L fc^lM5*fl: £ 
i£IH--5^ <t U:J:o-Ciitt»K(E*flc©mj»ittc365lUfcG P R 4 0 fc&tt;* 

■frfc*^i, (ii) ««Lfciii»i»*fctt*©a[*«ttm«^»«:aK»« 

Jffi&£fcte J £<DigOGPR4 0lc*H-5?££fl;£ffi£U Jt«1"5 - £ Sr#« 
<t-f5_h!E (4 8) IBtfeO^y 

(143) (i) GPR40 SrSttfct-<5f&fr*&G P R 4 0 £^nJ-3*fflJ)& 
tmm&ttm&b, (ii) GPR4 0fc^<b*Sfc£fc:feJ:tfl«*b&fc 
SrGPR4 0^W1"SiHMatcStt$-ti:fc4l^lci3ft5, GPR4 0£^Lfc 
IMS«fitt^i!^U JfctM*3£i«r**fc«±fB (4 8) fE*t<D;*^ y 

(14 4) GPR4 0SrSttftt5^*J^ G P R 4 0 & = - K1"SDN A 

*£*rt-s d n a srnrn^^ * -•ejgWE* Ltzmnu&ftzi%% 

-tZZkizkiXg K^«*5*#«)JNBJ!ajR^3g?ft L fc G P R 4 0 f cgflfe $ -frfc 
G P R 4 0 ^^kt6^^J:tm^b^5r^mte^W 
»Il:MtfcGPR4 0iZ&mZ-£itm&fc*5ttZ. GPR4 o^r^-rs 
»I^jaM&ttfcSJj£U Jt«1-<5i<t*«r1»t-r5±IB (4 8) E«cW*^ y 

(14 5) GPR4 0«riSStt^i-5^»*S|B/»**fcf4-t©*-e*>S±IE ( 
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14 3) (144) fZm<DX? V 

(14 6) GPR4 0^Wt5«Wa*fclHOii^«:*tt5:i*»« 
ir-rS±!2 (4 9) fEfcO*? K 

(14 7) GRP4 0£ = - K^5DNA£^#1-5DNA&^Tf Sjjfi&x 

Mmmiz%mLtcGPR4oz^-rzz.tz<&iikbirz>±fz (49) tsmo 

(14 8) ( i ) iE?iJ#^ : 1 „ EW#-§- : 3 % E*J#-§- : 1 7 SfcttEfll* 

kZmf&£lttcm&t, (ii) GPR4 0, K^fcttMt, 

«p»ti"5±IB (10 6) IE«w^^y-=-V^ft, 
15 (14 9) (i) glLfcX'fat/^ K*GPR4 0, K* 

fcfi*w£fc:&tt£it;/!:»£i:, (ii) ilLfcx>faty^ K*5j:tfWIIMfc 
^Ittfc^^ =fy>f KWGPR4 0, -t^aJ^^ K*fctt-t©J£lC*tt- 

5tt'&*«:ffl«u, Jttt-rsr t*mmt-?z>±.m do 6) K«<D**y- 

20 

(15 0) (i) ^ISsUfc^ ^ty^ K^GPR4 0mt5»M 
Z&tcm&t, (ii) a*«Lfcx.f atfvf Kt5,tU^i^$rGPR4 0 

fc*f-*-<&«r&*«:ail£U H:tfrt6rfc£i|#«£-r5±ffi (10 6) |E«fe^^ 
25 * y-^^SU 

(15 1) ( i) i^tfcx'f^ty^ K&GPR4 0mt5»©il 

(ii) MLfc^^ty^ K*5«ttm^b^^G 
PR 4 0S:'&*i-6ttia<Z)BIH»fc«ttS*fc»'&lc*5tt*, MLfci^f^ 



WO 03/068959 PCT/JP03/01483 

35 



-5 ±15 (10 6) !E$ctf>*? I) 

(15 2) ( i ) MM^it^^i-// KSr, GPR4 0%3rKf5DNA 

tZ>^t^£<?X% ft£ Jtft&#®*liJBIJt£*B$ LtzG P R 4 0 £ 
5 (ii) SLfcx^nfy^ K^ct^^b^^SWrem^O 

10 6) BM<DX? y--v^j£, 

(15 3) (i) G P R 4 0 ^MtSM^G P R 4 0 ^ttSilS 

io icmmz-tizm&t. (a) GPR4ozmmtirzik&®te£vtm<k&V! 

*GPR4 0*^-r5jNBfl&t^«$-frfc4|^*5^5, GPR40^Lfc 
ttISWaffl^«rSI£U Jt«^Srfc&4$8te"f-5±flE (10 6) fEfctf)*? 

(15 4) GPR4 0^ttWlb^i^ GPR40^3-Kt5DNA 

-T 6 r. £ J: o tlW^WMI^iLfc GPR40 icfctt $ *fc 
* G P R 4 0 &f£mtTZit^&£xmikfc&toZg&MKte&itc> 
iWJfiKlc:|B^LfcGPR4 0lC«tt$*fei|^C^tt5, GPR4 0 fc^-TS 
raiMtt&H£fr8!l£U «:«-rsrtS:#»ti-5±iB (10 6) IB**)** 
20 y-^^i/^j*. 

(15 5) GPR4 O^mmtt^t^m^^-f/^f K-?fc5±!E (15 

3) *fcfi (15 4) y -=^#8:, 

t-f5±!S (107) %M<nxt y--y?m*vY, *5<fct/ 

25 ( 1 5 7) GRP4 0^n-Kt5DNA^tft5DNA^t5ili 

fttf>MJSIf-3g?aLfcGPR4 o^fts: kZ*frWiti-z>±m d o 7) 
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m 1 \t?7Jl'*i/>& (farnesoic acid) ZfaMLtzt %<DM 

ffoftc a "mgomtzift^tzfaMZTF-ro mmzmmftc a 2+ $jg£^-ri£ 
Wimtv^y^mM<Dftm&T®%7r--$-c ougpr4omcho 

5 -KlM, Attn y h P-/WCHO-K 1 HJS^^f, 

H2fi5. 8. 11-eicosatriynoic a c i d £8s;ftD Ltz t 

CHO-Kltt, Ait=>yhti-/U(DCHO-K 1 , 
10 M 3 (i 5 . 8. 11. 14 — eicosatetraynoic a c i d 3r 

R4 0MCHO-K1IIR Afi^y hn-/K7)CHO-K ltt^^f, 
[H4(iU y-^gf (linoleic acid) %mVi Ltz t # <7>*fflJ&ftC 

mmt^-y^^mm<Dm^UM^^-fo owgpr 4 ois^cho-k ijm 

^ A(4^> FD-/KDCHO-K l«5r^-T 0 

i5liy y (linolenic acid) »Lf;^©» 

C a 2+ «W^^f^-<fc^m^^-r o i^#«K0^I^C a ^^^-f^ft^ 
20 ^lf4(i-^>y/^pm«MMiil^^i-o OliGPR4 0MCHO-K 

llfflflS, All^y hP«-/K^CHO-Kl*fflJjS$T^1- 0 

l6liT7^Ky|? (a rachidonic acid) »lfci^<D 
«P^)C a 2+ McD^b£i3^t^£^-f 0 l«l(±«Ca 2+ «^^i" 
UWftttf-^^waSbnttO^WaiaSr^f. Of2GPR4 0$§9ICH 
25 O-KllfflR Afi^y S P-yKDCHO-K 1 U^^iT 0 

|7ttJ'f3t^^xy^ (e i c o s a pen t a eno i c acid, 

epa) &mtoLtzk$<nmmftc a z+ mig<Dmt*m^tz®%Z7jki- 0 m$& 

OliGPR4 0^CHO-KlHR Alt=i> hD-/WCHO-Kltt 
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H8(i^'1' ^-tf-v^ySfc (eicosadienoic acid) £r$j$DL 
fci#©ll«iartC a 2+ »£©«fc*P'<fce*«:*-*-. «Ettfii&ltel*JC a 2+ zg 
&Zw1rik 3 !b®3ts «Wftr4*>^«a!iO«©l*MaiaSr*f. OttGPR4 0 
5 MCHO-K lJNBAa. Ali^yFo-zWCHO-KlHUa^t. 

HI 9 MJ (eicosatrienoic acid) £gs 

OMCHO-K1«, Ali^y hn-yKDCHO-KliM^t, 
10 HI 1 0 it K=t ^f-znygg (docosahexaenoic acid, 

dha) fciStoLfciswttiisrtc a 2+ *£©&te£w^fciig#*7j*i% 

OliGPR4 OMCHO-KllMS, Al*^ V h P-/KDCHO-K 1 £BJ& 
15 HI 1 1 it K =3 h y ^ i/g£ (docosatrienoic ac id) 5:1 

mhtctz (Dmm^i c a 2 + %k&<D^t*m'<tz&mz^-t 0 mmtmmft c a 2 
+ m£%7r;i-i&ftim, mML\*vy7jvmm<Dmmm*7F~$- 0 of4GPR4 

0MCHO-K l'fflffe, Aii3yhD-/WCHO-Kl«^t, 
HI 1 2 \V7 h>^i (adrenic acid) Lfc <b # GDfcffljfeftC 

20 a 2 + MW^{b^P^^^^^1- 0 M(i|ffl^rtC a 2 

^tttfif-y^/^M^^Mii^^l", OttGPR 4 0MCHO-K 1 ftB 
«S, A«3yhn-/KDCHO-Kl»/Tf 0 

013li7f!)yS(laur ic acid) Ltz t # ©»I*1C a 2 

25 ^fi^^y/^MOBt^M^^^ OliGPR4 0MCHO-Kl« ) 
&l$=*y h o-/UC7)CHO-K 1 HBlS^^-r o 

Hll 4 (it h#lllIWGPR4 0mRNACO^^^$r^1- o #t$djfip o 
ly (A) *RNA (ng) <9 fc°-$c£^-fo 

Hll 5li^^7#iilS'e©GPR4 0raRNA(7)|g^*^^1-o Min- 
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6teMIN6M£, NIH 1 o g 14 N I H/ 3 T 3 <DS$&titfffl%, Ni 
H con fliNIH/3T30M5r, B104 logURIfifn 
e uflftei^tfcN I H/3T3<DM%.mM%\&, B104 confii 
t^min^-n e u X'MnfcfeZlttlN I H/3T 3 mL i v e r 

5 tt^tXjffmZ, mSpleenv^Mi *mlTo Uttett^RNA (2 5 
ng) ^tcVXD^f-mZTTrfo (+) lilltolllW^ (-) ttiie? 

121 6&MI N 6lffl^^^Vu5^>®?> v-y J \s V^fcfi^K^x 7' => V 

io «^IS-<frM^:^^-r o ^ilittLfcik^i^wM (/xM) ^^i- 0 
fKtttt-f U >-#M£ (ng/ml) «:*f . 

Ull 7J±M IN6»KA>;f>i, tfUM' fc(4# v?T -C *f =» ^ h p 

-/WT-fc5^y^<^^7^ KT'6 O^ltLfc^O^^D^fft 

15 \%4 V* V yftmi&g. (ng/ml) £^1~ 0 

111 8f4y y h#li*Jj;t>*7^y/WNV^ft(Cjo(j-5GPR4 0 mRNA© 
RT-PCR«feliJ: o T MtzMi&Z^'fo BB±mt 2 

II 1 9(4*^^^if/^PIijo < tU«yyy/WN>'^|L(cjott5GPR 4 0 mR 
20 NAW^fi^RT-PCRj£(Cj;o-C5lti6fc^^^i- 0 W^(4 2 E^) 

ID 2 0f4^^|IJ:^)CHO-hGPR4 0 # 1 0 4 fOMA P -tfStt 
^O^tti^m^^-fo v-l inoliv-!iy l^fifcSr* O 1 e U-f 
DHAIi4Z, 7Z, 10Z, 13Z, 16Z, 1 9 Z - K=»f-^*1f3: 
25 Me thy lliy/-^^, C 2 «®?£^-T 0 CHO-m 

ocklit FGPR4 0 £3§^LTWjtl^CHO,*fflJI££:, CHO-hGPR4 
0 # 1 0 4fifc h G P R 4 0 £$g?R LT^S C HO«tt$r/Tt 0 p 4 4f4p 
4 4MAP^^--ifO/^y K£> p 4 2 (4 p 4 2 MA P 3r^~ — \2(D/<1/ 
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El 2 1 (4-7 ^^G PR 4 0 (D&mzftmttift s i RNA^AI-^S^^^GP 
R4 0 -GF PBfc£* y^^JtOJSaflUMiWI^fciHf***-*". MockttG 
PR 4 O-GFP^ALt^^V^y |> p— MfBJj&Sr^-To NoTF|±h7 
y&1rt>teti*i1Zftl1fo, No s ills iRNA«r£*fcl^h 
5 ?y*7x**>3 >fr7F-r o m4 0 i 1 0 3^oJ:t>*m4 0 i 2 5 6(l7^XG 
PR 4 0SS?'JK:4#Mlft& s i RNA£, si scramble, si GL 
2f2*#7^"7'^> t>D-yU<b LT^DUfcGPR4 0(7)g£^j^(i^:<ffi[pH± 
£f£7t&V>s iRNAWo I«liG P R 4 0 ©Mi (4 5 0 nmWji 

10 m2 2 14m 4 0 i 1 0 3*3j:t>*m4 0 i 2 5 6 <DlB?iJ&^1- 0 

ni2 3(4gpr4 oit^T-^-y^r^ >ys<? ?-<Dffimm%7F-f 0 

HI 2 4 (4|§M^ct 6M I N 6 t«MA P ■£J£tt{fc©tfcfflJ|£*«r**-. 
U—yiit^y I>p-/^, l^-y2|j:tK^ (oleic acid) 
j^P, U— ^ 3(4y 7 — /Wfife (linoleic acid) ^4 

15 (4 y - ]) J (v-1 inolenic acid) 852)0, ^ 5(4y 

/— /l^^/V (methyl linolate) W&a* U-y6ttV / — 
/U» (linoleic acid) » N y 7 (4 y > --/H8 (lino 
leic acid) +PD98059 (5 0 m M) a^JPfc^fo ^~ ^ 1 ~ 
5(42. 5#m, V'-V6-7fi5#IHHi'*3-'<- V Ltcfa%:X°hZo 

20 M<DMl*l 0 mMT'*5. p 4 4 li p 4 4 MAP h**, p 

4 2 (4 p 4 2 MA P 3-f-—\i<Ds<>' K£^1" 0 

0 2 5(42 2mMW^/U="-^^ifKRBHT*MLfc#aflH^(Cj;SM 

1 N 6 ^PjO-T y* y y^MitM^^-fo »©Co n c e n t r a t i 
o n s l*mQL1tmWj&<Dfe&. (mM) £/^-f 0 B a s e (4^^P, O 1 e i 

25 c (4^- W y&*&HK Linoleic (4 yy —/\s%tWJX\, a — L i n o 1 e 
n i c (4 a - y / Ul/WtWalM, y-Linolenic(4y-y/ ls>Wtffi)Xl, 
Arachidonic (47?^ KV»)8lD, DHA(4 Kn^^rtxyHi 
Methyl linolate (4 V / -/L-$?^ ^^8S*P, Butyri 
c ttKKSSaiO©***:*-*-. ffifcftfiM y y«S (ng/ml) ffi 
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tt¥*&+*iMRg (n = 4) &7jk-to **(ip<o. 01^ *te P <o. o 
5 (Student's t tes t) 

02 6ttHII5gS^«t<5MI N6^W^y V^aKEiilSttO^a — ^» 
Sft#tt5r^1- 0 ffittfijS&W LfcJBJW* (10/iM) oaSSr^-t-o Base 
5 ttftftftD, OleiclWK >g^P, Linoleiciiyy -/UBfcSaiP* 
Me thy Hilly — fvl^P, Butyric figg^^PW^S:^ 
to Gl c fi^yu = -^**fo y (n g/m 1 ) Sr^-To 

fttiW+WWtt (n = 4) ^^1- 0 **(±p<0. 01?r, *IJp<0. 
05 (Student' s t test) ^r^i",, 
10 11 2 7 (is i RNAfAMI N6l^*Jtt5, mti3Wt\z£Z'(>xV ^&W±& 

stt©»iw»***-f, «w*ttasaDtfcj»w»«>ai* um) sr*i- 0 Ba s 

e fi&^P, Linol e i cfjy; — /I^SsAD, Gamma-Linole 
n i c 14 y - ]) / Isy&ffiM, Methyl 1 i no 1 a t eli!)/ — A*& 

* ^^mmom^^i-o tamitj v y^mm** UBase 

15 I-CiLfc„ D*7A(j;m4 0 i 10 3^A> I*7ifiSc ramb 1 e I 
I d u p 1 e x ' s i RNAWAO*&*t*1-. fgfi¥*& + &*g!Sg (n 
= 4 ) Sr^-f „ * * fi p<0. 01 (Student's t test v 
s Base) £r7F"t\, 

20 f^ffl^/^-To ttttttffiQtaL£ffijm0tttt (mM) ^r^-To B a s etitMffln* 
L i no 1 e i ctt!); — /l^, y-Lino 1 eni city — V J Uy&* 
Methyl 1 inolateliD /— /UgM fvW t&ftiltt isle 
t^fctJO-rv^y (ng) £^-f 0 {If*n = 3*3j;t>'n = 4-Ctf 2 

®f?ofclt*<z>l»fd-C?, TO+WWRSS:*-*", **«P<0. 01^ *f4 

25 p<0. 05 (Student's t test) £^i"" 0 

HI 2 9f4JliJWSfe^«t6MI N6^b^^y ^SHEit^dSft^C a 2 + -f^ 

SSJtHI. Oleic IS* Linoleicliyy — /HB, 7 - L i n 

olenicfiy-Uyu >g£ % Methyl 1 i n o 1 a t eli!) / — /W 
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ffiWt(lOfiM) ZmimLtzWi^, EGTA/C a 2+ f r e e T'^ £tl5£tf> 
S(i2 2mM^3-7^KRBHT'Ca 2 Vty?;i#0. 1 mM E 
GTA»LfcKRBHt'Illf:»® (lO^M) £»LfcJ§£-£^ 
5 1" 0 «£ttfi>f ]) yftWM (n g/m l ) £^-f c (n 
= 4 ) 5r^1- 0 **{£p<0. 01 (Student's t test v 
s Base) £r^i~ 0 

IH3 OteJjgJMdiSMI N6frb(D4yx ] J 

W^)m^^1-o ^$4{±^Dtfcfll)»^^^1- 0 B a s el$mffi1)\l, Oleic 
10 It* yfgt % Linoleicliliy — Methyl linola 
t eliyy — /WlM ^vI^t^o No inhibitor 2 2 mM^ 
3-^^KRBHT*MtfcIgJt5^ (10/iM) Ni fedipine 
8¥(i2 2mM^3-^KRBH|C-7i^fy (N i fedipine) 
1 0 uM%mMLtcs<y7T-X*MMLtcmfVim ( 1 0 juM) PD980 
15 5 9i|(j:2 2mMi//V3-^lrKRBH|uPD9 8 0 5 9 (5 0/xM) %ffi 
ilfc/^777-T'ML/cM (IOmM) ^»tfc^^-r 0 ^tt 
It^y^VWAmm (ng/ml) £^-f 0 (n = 4) £ 

tf1"o **(ip<0. 01 (Student's t test vs Ba 
s e) £tf1~ 0 

20 m3 ltij]gJftS^J;3MI N6*>>ib<7M>;* D 6 B S AWf 

#£^-n mMutmvLtzmmm (io^d Ba s eizmmm, oi 

e i c it* yg£, Lino l e i cliy/ — j^Wt> Methyl l i n 
o 1 a tett!i/-/^W/7t 0 No B S Afc/<y 7 7 -fc B S A£ 
^PL&V^#£, 0. 1% BSAIiO. 1% BSA»lfc^ttT5: 

25 ^-r 0 ««^-r y* v vftmm (n g /m 1 ) £^-r„ ffi«¥^+^^n (n 

= 4 ) £r^i~ 0 * * & p < 0 . 01 (Student' s t test v 
s Base) $:?F~fo 

(13 2 fit h G P R 4 OiSCHO ^fflflS (CHO-hGPR40 ; &) *5<fc 

(J!-7^GPR4 0i|CHOlMS (CHO-mGPR40 ; £) ©cAMP 
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m±^tt1-Z&mmiVi®t<D&W*^1-o ««OF FA concentrat 
ions ( M M) fi^PLfcJ|gJ!£B£(0fc££*rf o ii(19 6-we l i^l/ 
-Hwe l l^DOc AMP Kpraol/well) 2 m 

5 af-^f-jti/R (DHA) , Of* !> /? ~/^> Otty ~ D / ^^m^^tl^ 
tlffllQ Lfc^-g-^^-r o *lip<0. 05 (Student' s t tes 
t) Sr^-fo 

H3 3ttMI N 6iJaC#SlM?rtt Lfct ^HJSrtC a 2+ »&tf>SfcflS 
SrW^fcfif***-*-. MliliartCa 2+ ||^tMil^t 0 tittttt 
10 ty//V^t(D^^Iii5f/Tt 0 DiJv-yy H<K (7 - 1 i n o 1 e n 
ic acid) , OttHZ-M (1 ino 1 e i c acid), Illy 
/ — /I'gM ^A- (methyl linolate), Att^" W i^R ( o 1 
e i c acid), AltTy^r K^®? (arachidonic acid 
) , •f!K=if-^-9-^y» (DHA) , OfilS^ (butyric ac i 

15 d) zztiz'timu LtcWt&*7ik-f 0 

1213 4li-7^GPR4 0 6>£7!IK:4$ftft&s i RNAlAia^v^^G 
PR 4 OmRNAOMJmiJ^t. ft«i?)m4 0 i 1 0 3fi-v-^^GPR 
4 0 (CttAftft s i RNAlr, tfeScramble Wii:^5 7^ 
EJUs iRNAOSc ramb l.e II duplex s i RNA^ 
20 -f 0 IWCmRNAO^f (GRP 4 0/GAPDH) liGPR4 0©l 
ii(DGAPDH!:Mt5^I (n = 2 + SEM) £^-T 0 

*%m<DGm&w&'&mi'±7?s&n (eat, GRP4o«bsi&i5-r5» 

25 SE?iJ#-^ : 1 , IS3?IJ## : 3, fi^J#€- : 5, IE^J#-§- : 1 7 

GPR40I1 09a. tf, t h^%mm WZ.lt. *fl*y k 72/ k 
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mm. /yraa 8£Bi/3», M^vy/u^^s, 

/t>*rVJ»Mf&. yvv>\"^s*mfc, ±&HBja, rts*aiiia, it 

mas, iiwia, &MJfe v^77-^, t 

5 mum , mmmm, mm, ■wwmm, ?lm 

tfRtf, JH, JH©*SMi (01 MsPM^u ftffi. IIJ* 

TIH5> mffcT&, *JH&«, EM, /J^a, ^Si*> MSB** Ms Jl 

io jh& mso , ts#, s, mm, mm, m, £M> fM, 

1©^ SW, £Jf, fiffcU J»u m^t *», 'MI) , At, 
ML MXI, U$li> ^TJH, ^tpjifc, Sffiihs*, flfr&JBL *2u AS 

ieitfeottj:^, ^i-, gpr4 o^mmyy^f^y^Bi^^L 

15 T^5 0 

@B^IJ## : 1 , Sa^iJ#-^ : 3, g2?iJ#-5§- : 5, ge?"J## : 1 7 £fc(igB?iJ# 
# : 2 9-C»$tL<5T^y mEfflk£n$)\zm--<DT % /W&fflt LXit, 
#'J;ifi\ iE?"J#-^ : 1 , IE^J#^- : 3, gH?iJ#-*§- : 5, gS?iJ#-^ : 1 7 ttcit 
: 2 9 $ ft* 7 5 y S^SB^U iD85 %W±, ^L<I19 0 % 

20 ti±, ± «5 U < ttjft 9 5 %W±W*§IHt££^1-5 7 5 / BftffiyUfc <t'#W 

*»M©EW#-9- : 1 > Ba?iJ## : 3 % Ejflff : 5 , : 17*f: 

figa^j#-^ : 2 9x*$zti£tiZT * /mmtmnrnzm-nT $ /mm* 

%%1-Z>W&nt LT«, 0Utf, gfi«-^ : 1 , gBW^- : 3, E?IJ## : 
25 5 % : 1 7 ^fciigS?'J#-§- : 2 9 X^t> £ ft 3 7 5 7 ttfi^J H«W 

(dpi -<D7 5 /igEyij&^u gfi?iJ#"^: i, gea?ij#^: 3, ga?ij#-§- : 5, 

g£?'J#-5§- : 1 7£fcfigE?iJ#-5§- : 2 9 t?3tfc>£ft67 5 J KK^fc*5S6 
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(Dfemm^ (R ^0. 0 1-10 0f^ &£L<te|<jO. 5~20|f, J; 
G P R 4 0 <*r LT(i> a) SB^J#-f- : 1 , : 3 , IE?"J#-5§- : 5 

io % : 1 7 $. t^zmm^ ■. 2 9 T-i^^tisr ? / mmw<D 1 * £. 

tt2<@^± (#£L<I4, 1~30M^ i!9»^L<fil~l OjS^S, 
$P>(C»^L<(iM (1-510) ) <DT ^ sm>X&LtiT ^ /mmVl b) 

ib?ij#-^ : 1 , mm^- : 3, mtm^ ■. 5, ga^j#^ : 1 i-^tznmm^ 
: 2 9x*mfr£tiz>T*;mmmci*tn*2mx±. (»^u<fi, 1-30 
15 egg, c t'9$?^L<(ii~i offis, $e>^»*L<tt*fi (i~5{@) 

) £>T5 /IftASftaiLfcT^yiWE^ c) iE5lJ#-t: 1, IS?"J#^ : 3, gB?iJ 
: 5 , E7IJ#* : 1 7 £fcttE?lJ#-J§- : 2 9 -e**>3*XS7 5 / IMBm 

fl^S, *fe»C»*U<»4»« (1~5« ) ©7; /i^ftUwr? /$r?g 

•C^*?^ilST$yKia?iJSr^-r5GPR4 0Srf4i:«>t^-5GPR4 Ott, 
25 cm&tf*A'tit*i'A'm (-COOH) % j)/\,7$*ci/ U- h (- C OCT) , 7S 
K (-CONH 2 ) $fcf*^*7Vl' (-COOR) Of5IiXTfcoTt>«fcV\ 
r rT^^x/WCjSttSRi LTfi, #"'Jx.f4\ yfvK ^5vK n-/Dt' 
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a-t7f/^^C 6 - 12 7!i-/H > f'JxJf, 'OvvK 7x4f^i^ 

- C , . 2 7/^/uS?i i'© C 7 . H 7 7 d\ iPlx^f/l't LT 

fll ffl £ tl Z> t° '< d ^ /M" * 5/ > f-yu S * # ffl V * P> *i 5 „ 
5 G P R 4 0 ^c»^l:^/^^V/vS (*fctt*/Hi?^^U'-h) 

*^©GPR4 0Ctlti'5, :©»x^f^i ITtt, 0iJ;if4*±12L 

GPR4 0tC{4, ±|SLfcgeK(-*5V^T, N5y»©^f*=y« 
io S«7$yS^is (0»Jx.tf. /-fc/i^/wg, 7tf/^^©C 2 . 6 7;^/^ 

&ti£.f&Lity** $/i<mtf\?tiy/v# $ymikLith<D, tt?fo(DT^sm 
<Dmm±<D&mm -oh, -sh, 7^1, jzys-^m* a 

yK-/H, yr-itymttZ) tm%teVkm& (0»Rf4\ tf/i^A-K, t* 
15 ^/W«fi:''c0C 2 _ 6 T/v^y^/i-£^<!r o (DC 1 _ 6 Ti//vS^i:*) tiTV^S 

7S/$8e?lJ££^Pf5^!7**3fcGPR4 0, R*J#-* : 3T'^^^tl5T 
20 5 y®?IE?iJ£-aW-r3 7 s/ h**GPR40, SB?IJ#^ : 5t*J?*il57$ 
ygaa?lJSr^W-f-5t hfi*GPR40, ia^J#-^: 1 7X-$tt>£h?>T$.; 
fifeBE^J*^1-S* = ^'ri^Vl/S3l5GPR4 0, IB?"J#-J§- : 2 9T*3tfr£ft5 

r s/&E£ij£^ri-5^***-&3fcGPR4 ottx&m^tiZo 

^^[7^65l5GPR4 0, ?yhft*GPR40, A -ffrtojkG P R 4 

25 0*5,J:tJ^A**-gJ&GPR4 OWJf^/iSiefC-CifeS. thS5$5GPR4 
0 14, WO 2000-22129, Biochem Biophys Res 
Commun. 1997, Oct 20 ; 2 3 9 (2) : 5 4 3 - 5 4 7 IdfE 

G P R 4 0 (DU^ZT^- K (JWT, ^^T 0 ^ Kt*ffii-5»&is*>5) <b 
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LX\t, ±IEUfcGPR4 0©^/f b'XhtimtKDh<DXh-oX h <fc 

•So 

5 Mttttiat, mm%- : i , mm%- 3, mm^ ■. 5, gfi^j#-^ = 1 1 

^f- h't LTTfi, BfcTkteT'n s/ h^C&^T«*W!£ (gl*t£ (Hydrophilic 
Hydrophobic) M^-^t^tf^T 0 ^ Kfc IrH^^S d £ 6 C 

r^fcft^jt^ir^-^j ±iE£nj];iii£/TH-o r 

20 £fc, *%W<D&#-<7?- Kf±» _LfE75 /^ISW^l ^fc(i2f@W± ( 
$r*t<fi, l~l 0M£, $<btc$f^L< lit! (l~5flS) ) COT $ / 
®^&U ifcfcti, ^©7 5y$?E?yici */cfi2i®^± (Ar^L<li > 1 

-2omu^ £<oft%L<iti~~i omu%, $^(c$r*t<«M (i~ 

25 ± ($r*b<(i, 1~10{@*§^ £<0ft*L<imm, £«bKi&£L<fil 
-5f@Hg) cdt^ y^^MtiioT? ymxM.&£tix\,^xh^\ 

%tz, mC^W#/Utf>^Vg (-COOH) , * 

iVif^yv-Y (-COO") , 7;K (-CONH 2 ) ^fz\%^7.y-)V (-C 
OOR) WfpJtLT'fcoT'b.t^o K^c^^fc^/u** 
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5 £ibtc % ^IgB^W^^^f- KtCfJ, ±|ELfcGPR4 0 <tl*U£^ 
Lit V ^^5^7^ ^t£t'<Dm^^^ K&£f^£*l5 0 

mw-£L\,\ ztDmtmt u-m, m?uf, mmwt (Mz.&, tmt, v 
utt^, mm h<D&, hz^iz^mm mx-a. mm. 

b e #&*n*> u-t 7°^ -m &n<nmmijmz «t o tiiiita r <h t 

25 #380|<&GPR4 0 tL<(it©^7"f K£fcf**tf>£*;fctt*:<0T $ 

4-^f/^yxt Ky^r^ PAM«tfli, 4-t kb*-> 



WO 03/068959 PCT/JP03/01483 

48 



- (2' , 4' -v?> h^r^7zc^^-fc Kc^V^f/U) ^^y^v-^g, 
4- (2' , 4' -v^ Hdr^in/U-FmocT^ / xfvU) 7 ;c y ^ttfJIg 

jttE t fc&si r ^ y m l t t± , g e sr ^ fctt/a -e # 5 

io ift^ K^«tv\ Hfr^M 

^ KSi Ittt, DCC, N, N' - 9 MVfn\:^jvi^*M% h\ N-x 
fvu-N' - (3-^f/V75/^Dyyv) K Kft£ #ffli*feft 

5 D iixbfcJ:SjSH4^K:i49"fc5<b»lWaS!lP3W (#Jx.fi\ HOBt, HOOB 
t)ttt>fcft||r5/KS:«**J!Ucasaj0l*5*\ Sfcli, *J-»gfe*S*ife*fc 

15 teHOBt^*x/l'fo5t^iHOOBt«7Vi'£ Ltfeb^Cfeftar^BI 

N, N-^f/^AT? K, N, N-^fyi/7th7$ K, N->fyw 

ttteSftfcr 5/m$itttt&tti. 5-4flaFia«-cfflv^e>n5. -yt Ky> 
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/ SomiS <t LTfi, 0lJx.fi, Z. Boc, ^->ty 

5 Cl-Z, Br-Z, rywf/l't^^/^^/K 

i?7^=L;UfcX7 J / Fm o c &<t*i6W^tl5 0 

#/w#>:y/vg{i, 0'Jx.fi, TA-*^«7vWt: (0ijx.fi, *7vK ^5vK 
U< itm^T^/^^Mt) , 7 (0'Jx.fi, 

20 5 0 ^-r/Wbf-jg-f-Sg^ LTfi, 0iJx.fi, ^vvi'S, 7h7k K 

^p^yo^y-zHfeK^gw^gi LT(i, 0'Jxfi, B z 1 , C 1 2 - 
BzK 2-=hD^y-y;K Br-Z, ^-yt y-^f /^i^^f,^ 

5 0 

25 t^f^ ^^^-^KD^Si LTIi, 0iJx.fi, Tos, 4-y h=¥ 

y-2, 3, 6-h^f/i"<yfy7;^^K dnp> ^yy^y^ 

9vK Bum, Boc, Trt, F m o c ft if^fflV ^btlZ> 0 

mw<o* w&ommtz tilth <?>k lt«, 0jx.fi, *mr,-t5$?*i 
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2, 4, 5-h!)^on7x;-^ 2, 4-^Fn7x/-/K ^7/> 
f/V7/i/n-/v v ^7=hD7x7-yK HONB, N-t Ko J fW^v'; 
h\ N-t Y'u3r>s7 $ /\"( 5 K, HOBt) £(£>«7Vk) &£'#ffli/^tt<5 

— i^iC^j— 2 0°C~4 0°C<DU!gX*?TtefrtiZ>ti\ ^giC&^Tti, #J;Ltf, 
v/^f/^y>7>f h\ 1, 4-7*?>'v J; f ;f-/K 1, 2-^^y^f-^-— 

$ ^*tt±IBO 1 , 2-^* Vv^^-^K 1, ^--tW^f-Hr—frit)* 
25 7 5/K«o-*/^^S«:7^ KflSLT««Lfcft, 7; 7 SWc^T" 
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SCOTS: K#t^«f:tt, 3fawseW^^"r^*Sr^6wt^-e#5o 
*«iroGPR4 0©a^f K*fcfi*:<DJfi«u Sflc^ftlO^f - K<D 

10 6iilJ:J:o"r«aSi-*ii:i*-C*5. ^-ff- Ko-frfifcftfc LTIi, Will 

15 <£>a) ~e) Kf2fc£*lfc;frj£/Wf bftZ. 

a) M. Bodanszky M. A. Ondetti, ^7°f" K (Peptide 
Synthesis), Interscience Publishers, New York (1966^) 

b) Schroeder^o it/Luebke, if •^7°^' K (The Peptide) , Academic Press, New 
York (1965^) 

20 c) fcmmxm. ^^-v^^mmtmm, %m<m (197550 

d) k&few &£xmm®¥, ±it^mmmm u sesco^iv, 205, 

(1977^) 

e) frmi&mm. » p p©i^ m*m 

25 77^-'M^7h^7^' 5tt Aft i p «ria*'&t>*T*36W©«BJ^ 
^W©G PR 4 0£=J- K-TS^y^^ LTfi, ±!ELfc#3§ 
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W0>GPR4 0fc=»-K-*-6«UHB?IJ (DNAtfcliRNA, ftSKSDN 
A) Sr^-f5 1 t)OTfctirf^j&»/j:5t<z) _ CfeoT'{jJ:i\ y ;* i^f- 
Ft LT fi» **W©GPR4 0*3- Kt5DNA, mRNA^WRNAT* 

5 NA, I*iRNA*fcttDNA : RNAOW^y y YXh^\ ~*®i<D 

*«W©GPR4 0Sr3-K-f-5#y^^^f-KSrfflV^t, 0H*.«k 4**P 
WH^g^iiflJ rffPCR^^rCO^fflj 15(7), 1997|5ife^*-fe^fcfi^tlfC^ 

10 D/i^ftfCj:'?, #3PJ<7)GPR4 OOmRNA^m: t^"C#5 0 

MOGPR4 0£=>- K-TSDNAcb LTfi, y/ADNA, ^/AD 
NA7^^7^, ±IELfc» • &JftA$0c DNA, ±IE UfcttJft • 
&%<Dc DNA7^f^7 y ~ , ^#DNAc7^-f*L-et>cfc</\ 7^^7!/H: 
^ffl-ra^^^-fi, ^r!)t7 7 -^ =**5 h\ 77-^ 

15 5 K&iTV^^-e&o-Ct iV\ ±|ELfcJNBJ!a • j|a»<t UtotalRNA* 

fdlimR N A j®^ L t> © £ ffl V N f E^Reverse Transcriptase 

Polymerase Chain 

Reaction (£TF\ R T — P C Rfe£B&$fc"t"S) fd ±otiHi-t<5 3 t Z> 

o 

20 Aftiftfcfi, *|6W©GPR4 0Sr = -K1-SDNA<h LTf4, #'J;tfi\ IB 
Pitt : 2 , E3?IJ## : 4 , E?iJ#-f : 6 , E?IJ#-g- : 1 8 SfcttEfll*-* : 
3 0-C*fe$nS*XE?iJ*^W-t"aDNA, SfcfMBTU**: 2, E?'J## 
: 4, SWf: 6, 1 8 *fcfiE*lJ#-* : 3 0 T*gE:b<*ft5i£S 

Eyijfc/M'* h y hWt-W7*y ^x-r5&SE?ij£*f u 

25 E*J#-* : 1 , EJIJ#* : 3 , E^"J#^ : 5 , E?lJ#* : 1 7 */tf±E?>J## 
: 2 9T^fc>£ft5T5/^E?iJ^<b&6GPR4 0 t HffWf-ISJKOfiltt ( 

IT * 3 - Ki- s d n a •vhtuifttHD i> <D-e i> x v \ 

E?>J#*§- : 2, E?lJ#-5§- : 4, E?IJ#* : 6, E?IJ#^ : 1 8£fcfiE?iJ# 
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f*\ : 2, E*J#-S : 4, EM* : 6, EM* : 1 8*fcttE*l 

: 3 0 T***? £ ftS&SE^J i #*) 8 5 %a±, L < tt*$J 9 0 %U±, 

5 ^fflv^ns, 

^L(i\ • ^ =■ (Molecular Cloning) 2nd (J. Sambrook et 

al. , Cold Spring Harbor Lab. Press, 1989) \Z&WL<nj5Wl. tlZ'&^Xft ft 

0 mM, #f 3 t < ft*) 1 9 ~ 2 0 mMT\ WA&lfi 50~70t, $f £ t < 11 

^6o~6 5°co^?r^i- 0 4#t-, -t hv v&m&tmi 9mMxm.mm 
15 6 5X><r>m&&%b&*. u\ 

GPR40*3-Kt5DNA^UIi, E?'J#*: 2 T'^t)$tl6^Sie^iJ 

E7Q#* : 3-C**?$tl*T5 /$eE?'J£r£*r1-<S^?*GPR4 OSra- 
20 KtSDNAi: LTfi, EM* : 4 ^bS*L5*aSB7lJ«r£*T*-$DN A 

Pit : 5T**fr£ft575/^E?iJ£"^PfS-^?*GPR4 0&=»- 
Kt5DNAiltli, EM*: 6 T'^fr £ft3t£ggE?iJ£^Prr3 DN A 

25 EM*: 1 7t?Sfe$n5r5yKEJ'J*^t'5* = ^>rif/UGPR4 
0^ = - Kt^DNAi LTfi, EM* : 1 8 -CSEfr£;ft5&gE?iJ£-£^- 
1"5 D N A ft £fj&Sffl V Mb tv6 0 
EM* : 2 9T'^*?$tl5r5y^E^JSr^W-rS^A^^-GPR4 0 
KfSDNAt L-Cfi, EM*: 3 0 *i5&SE?iJ££*r-f 
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;?MPJ<DGPR4 0£=i — KtSDNAtDiiE^ijW-S, JfcttRDNA 
iwai^T'f K* = - Kt5DNA^^t5fc'in*ii^<, RNA^rtS 

y?-tV* • vjr^f- K (tttt) £> ^n-^btfc, *>6VM4*S$ 

tlfcGPR40?r3- KrSDNA©&SEW#fcS^t«mU ^L) 
£ 6 ^9 LfcTKU^^ K ft, GPR4 0:IH5-¥-<£>RNA£:^'l' 

io yy y-rx-t-s^^-et, KRNA©£j£*fct*»iJg£ia£-*-5:: t^-et 

Zti\ *>5VMiGPR4 0BBiSRNAi:Offii:f^ffl*^tTGPR4 Oite^F- 
W|gm$rM • ^W-TSr fc*s-C#5. GPRg|igRNA(D3Ift£ti/iia?iJK: 
flffiftfttfy** VJrf- K, :l3«fctfGPRBSigRNA£#&fJ<j£/M':/y *V 
X-rsr !> u^f - KW\ 4frf'!*5J;U ! 4M-CGPR4 OJt 

{c^-fflT-foSo fflSS r^-f^j tit. mte*z<s;tbtcz? ^Sia 
« 0 **m-t-h\ iss^jifcM^^fK (gem) iown? r# 

20 if^KfcS^^ K ©7^/i«iLT^5„ GPR4 0it£ 

fw5' SATf^-/, 5' jjge-^-^r- ytr-K 5' ffi^fflfR 

3' Wt^liif^m. 3' S/N'!JyKo-« *5«fctf3' «^7f^ 
25 UTai^L5S 8 

9^^^T-#s 0 rm^'jK^^^f Kit 2-f f *-*->-D-y 
Sr-sr* ltv^# y y * u^-f - h\ d - y sk-**^ l 
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*|DNA, 1*«DNA, 2*«RNA, 1*«RNA, ^IIDNA : R 

^Kii©^fct)C filtrate (w>ttf, *fvnfc***-K 

15 ov/ftx- ^O^ff), tfiRfigGfC (*?UT-iz?\ %9\sT~ 

i') (0Jx.fi:, ^/ty*7^K/^') &£<7M9J«S£WL-0'>Sfctf\ 

•>kj , r^^u^Kj *5ctr>* r«j T'y y&j:o*fc°y 5 v>m.m 

^A/t-^tl^. >9vWfc£ftfc:/y y#«fct>*t°y v^y, 

25 T'>/Wfc£*tfc'7 F y y*5<tt/t°y $ ^y, ^sv^i^^tii^Mm^tf 1 ^ 
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*^©7>ft^ • # V %>? \syt? K mm it. R N A, DNA, & 

av^tt^sfifc&sfc (rna, dn a) r-ifeSo &tfoztiiz&&<DM f #wt 

10 C 5 LX<&m\*%&ft®X'%tl£><%lbtlX*5 9 , fliRfi J. Kawakami et al. , 
Pharm Tech Japan, Vol. 8, pp.247, 1992; Vol. 8, pp.395, 1992; S. T. Crooke 
et al. ed. , Antisense Research and Applications, CRC Press, 1993 &if(£ 

LV«f£LTfi, 3^fn-m« (0lJx.f£\ a 
!)/^na*/M-K =»— ^Bf* if) #Wb*l5o :Hf:t)»lt 
(7)3' «fc5lM2 5' S^rt**!'*- 

—if, R N a s etek'<D?.? \s7~^iZ&&#fR&ffljt1'Z>1Zlb<Di><Dt)*&tf 
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5 *%W<D#V K£*j"f6 s i RNAfi, GPR40^3-Kt5 

10 £tlZ>i&m%mfrbteZT>3-*>xmXffij&£tl5> s iRNA (EJ2 2) fc 

s i RNAtt, '&%\<DjjW; {m. Nature, 411#, 494H, 2001^) f^CT, 

GPR4 0£^ - K-f^RNACO-^^^-r^ V #1f>f A« % ^O^fe 
15 (#k TRENDS in Molecular Medicine, 7^, 221H, 2001^) (d^CT, #38 

teftxov *-y-VAwia^jw-^^GPR4 o&=«— Kt5RNA©-ajtti 

t^:iiaotiIt5:W5t^5 0 GPR4 0£=<- K-T-5RNAO- 
20 (st*, Nf*1--<-Ctf>i£S£, XteG£WOi£S£^1-) £>M<M?iJft^ 

tJ:V\ ^/ ADNA> yyADNA7-f77p- ±IELfc*fB/}& • ffi 

25 l&il&Wc DNA, iELfclfflSS-III**©cDNA7-f7'7!i- ^fifcD 
NAO^-ftl-Cb^^o y-(-rti-5^^^-fi, /^7l)t77 

±IEtfcij«^ • «i '?mRNA^i^^^WLfc'b(7)$rffl^^TiI^Reverse 
Transcriptase Polymerase Chain Reaction (J^T> RT-PCRfet B§$F"t" 5 
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(1) ifi^J#-^ : 2, IE?IJ#-S§- : 4. SS?IJ#-^ : 6, K*IJ#-J§- : 1 8*fcf*e 
5 NA, Jfctt (2) I2?IJ#^: 2, SETO*^: 4, lfi?IJ## : 6, gfi?lj#^ : 

l 8*fcf«B?iJ#-!§- : 3 0"?*fr3ft$*«*Ji:'W* h !) ^xyh^ 

: 5 % ga3?IJ#-^ : 1 7 ^fcl±K»# : 2 9 T'^^^tl^) 7? 7 ttfi^J 

EW«r#1-3DNAfc£jWB^e>*ia. 
8E?IJ## : 2 , SE?IJ## : 4 , IB?lJ#-§- : 6 , : 1 8 £fc{2ia?ij# 

tf, E?"J## : 2, E^IJS-^ : 4, £31*43- : 6, I2?iJ#4§- : 1 8 3; tt@2?ij 
15 #4§- : 3 0T^fc>£*l51£gBa?iJi:$J8 5%£JLk, L < ttjft 9 0 %&Lk. 

j; •? #* t < 9 5 %&±vnm&&mi-z>mg l &?i\&tt-t z> d na«^ 

*56lj?roG PR 4 0 Sfcttt©^^ K OWT, *»GPR4 0i 
B&fE-f S^^foS) fc3fe£fw3- KfSDNA©^ v-=-y?(0^$kt UT 
20 ft, *^©GPR4 0©Mlia^ttMDNAX7^-v-^^ 
tPCRfefCio fif *H"3 J&\ * *U4*a ft'** ^ -{^l^^^fD N A £ 
*%W<DG?R4 0 05— a$S>5Wi£®t££: = — K1"5DN AWf^t L < tt£ 
fifcDNAfcfli^T*«^fct><Di0W:/y ^f-ya yfcJ: 

25 o— ~l/>f (Molecular Cloning) 2nd (J. Sambrook et al. , Cold Spring Harbor 
Lab. Press, 1989) \Z%tf&<0-fiWl £KHfcoTf?fc 5 - t So £fc, rff 

DNA©t&g£*Utf>g&fi» PCRHW? h, fi»Jx.«, Mu tan™ 
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• -super Express Km (SiBfc ill.Muta n ™-K 
Mfe OHO ) ftt'fcffl^T, ODA-LA PCRffi, Gapped dupl 
ex&, Kunke 1 ft* ^©efr^*B©*jSfe*)SVM4-ttLfe^*C5*ftJC 

t^T-^So iDNAtt^5' *«8ffiJtCffl»?0B^P K>t UOATG^f 
U £fc3' K>i Lt©TAA, TGA^/dfiTAG 

fc*LTV>-Cfc*VV K^«, a^fca- 

10 )SDNA7W-«:ffl^-C#i0t5Ii:'b-et5. 

^0GPR4O(DM'<^"il #!lx.te\ U) #3PJ<DGPR4 0 
*3-K1"5DNA*»?>BWt«DNAWfJtS:§I9ttJU (=0 gDNAi 

15 LTfi, ^M«S*W7°7^5K (W, p BR 3 2 2, P BR3 

2 5, pUC 1 2, pUC 1 3) , #1ffi&%<V7?x% K (01 pUB 1 1 
0 N pTP 5, pC194) % mftte*??*^ K (01k p SHI 9, p SH 
15) , 177-^^^Tyt77-^ W\/=-T 
/<^o.p ^/l^ft^t^^/l^ft^Offc, pAl-11, p 

20 XT1, pRc/CMV, pRc/RSV, p cDu.Vi/Ne oft 

LT/fll^SSteWu SRa/n^-, SV4 07 P n^-*-, L 
25 TR7°D^~^-, CMV/o^t- H S V-T n 9 -ft 

#*LV\ ^xi/xytnitfe^i^i, t rp^n^- 1 a 
c/o*-^-, recA^D^-^-, X P — ^— n 1 pp/o^- 
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f-KMK m3=&'<?-/\'xmm-?h5m&i*. spoi/d^;?- sp 

02^^-^- p e n P7°p^— ?&i*S»«-Cfe5»^(i, P 

HOS^bW- PGKyp^-, GAPT'c^e-^-, ADH/o 

5 P 1 O^P^-^-ft W*L^, 

%$ts<? ?-\a*. U±<om^, BrSfcJ: 9^>wy— , 7s-f74*sv9 

SV40or i ^B&^i-5^iiS&5) ^^^tttl^tW^t^Ii: 

10 h f r iB»#-rS4&^asfe5) jlf5^ l /. y M^-fe- h (MTX) BH4] , 

<bftSo mz s CHO (dhf rl Mfa&M^Xd h f r itfe^-^il^^-^ 
15 T»t5o 

&K<DKM*WfcttM1rZ 0 tttf^is*}) triiffcii^tt, PhoA 
• ^^-t/Uga^J, Omp A • ^-jWE^Ift^aS, i±^fy^Iitfe§ 

20 fe£.tf&mx*h%M&it, mf a • i/f-r^nm, sue 2 • s^-jvuayijfc 

:Oi9iatii$tl/c:*^WGPR4 0$:3- KtiDNA^tt 
25 a^*-^^^ »K(E*#«:«iSr'Bri:is-C#6. 

L-Cti, m*.t£. x^x!) 1 711, '^frxMMs S#S, S*^, 

i->x^ fcTJUBOAfWWfc LTfi, Jti/x y t7oi) (Escherichia coli 
) K12-DH1 (T'DV-v'y/X • iff • If • tv/at;U . T%*f\— • 
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if? • y-j iVWX • « If* • 3.— (Proc. Natl. Acad. Sci. U 
S A) , 6 0t, 1 6 0 (1 9 6 8)], J Ml 0 3 l%9 4\sy9 '7*/*jX 
• y ^ (Nucleic Acids Research) , 9%, 309(1981)), J A 2 
2 1 {^^•-i-Jl' - ' ^U^r=Ly-- - y<^< -tui/— (Journal of Molecular 
5 Biology) , 1 2 0%, 5 1 7 (1 9 7 8)) , HB 1 0 1 (v^— *VU • ^ • 
• /^*oJ?-, 4 1^, 4 5 9 (1 9 6 9)) , C6 0 0 (v^ 
*7MS>** (Genetics) , 3 9#, 4 4 0(1 9 5 4)) J^fflV^ftSo 

y<f-jU^MMt L"C(1, #iJx.ti\ /<fvU* • X^f/U^ (Bacillus subtilis 
) MI 1 1 4 [^—y, 24t, 255(198 3)) , 207-21 — 
10 • ^-7 r • $ * h y — (Journal of Biochemistry) , 9 5t, 8 7 

(1 9 8 4)) te¥&m^bhZ>o 

&&kLX\ts 0"Jx.f^s ±X tUt'i/i (Saccharomyces 

cerevisiae) AH 2 2, AH 2 2R _ , N A 8 7-1 1 A, DKD-5D, 2 0 
B — 12, f y/^-ytl wjizZ. 7^y^< (Schizosaccharomyces pombe) NC 
15 YC1913, NCYC2036, t°*c7 ^7h!)7 (Pichia pastoris) ft 

(Spodoptera frugiperda cell ; S f &ffl J&) „ Trichoplusia ni<£> 
■^jlfiJ&cDMG 1HBJ& Trichoplusia nifc>0P£5fetf>High Five™ IfflR Mamestra 
20 brassicae&^O&ffliiS^fcfiEstiginena acrea£3fc<£>3$J!£& if V^ilS, £ 
^^^BmNPVroi^tt, SS^MflS (Bombyx raori N; BmNW 

ttZtm^btiZo f£s itotobLxits mz-t£. s f 9mm (atcc crli7ii 

) % Sf 2lffi {$k± % Vaughn, J. L. f ^ ■ # (In Vivo) ,13, 
213-217,(1977)) ft JfflSffl^btlS. 

25 liiuit mz-ti. *j *<D®!ktj:}?tfm^btiz> mm%. 

— (Nature) , 315 #, 5 9 2 (1 9 8 5)) . 

K4l9iM&£ LTfi, 0iJ^L«\ t«COS-7, Ve r o, ^^~-X 
/nA^^-MCHO (WT, CHORUS MIOSIS) , dhf rlfifXlift 
^i-X/NA7^-iJ!SCHO (»T, CHO (dhf r") Ufa t BSIE) % 
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IMS, 3iD— rfl|j& 7yhGH3, t 
h.F UfflJ&ft£f^J3v^ti5 0 

If • T^a^/l- • 7*f;- • ^ • f-l'^^vM' X • ^X • ¥ • 3-— 
5 - (Proc. Natl. Acad. Sci. USA) , 6 9#, 2110 (1972) ^V-V 
(Gene) , 17#, 107 (1982) ft ^lE^^t^oTfTft 9 ^ <t 

y/P • v^^x^ (Molecular & General Genetics) , 1 6 8#, 11 

io 1(197 9)f£ifi^mm(o^miz.^xn^oz t&X'%z> 0 

mm*ltm&&1rZ> tCfi, tfij^tf^ V X - ^ y ♦ ^>-1rV ^ n v>- (Methods 
in Enzymology) , 19 4 #, 1 8 2-1 8 7 (1 99 1) , i/— i^XX 

— (Proc. Natl. Acad. Sci. USA) , 7 5i, 1929(1978) ft 

Bio/Technology) , 6, 47-55(1988) ft ^lC|5*fe^fei-^oTfTft 5 £ £: 

20 2 6 3- 2 6 7 (1 9 9 5) (3SiW±$8fT) , » ° t*— (Virology 

), 5 2t, 4 5 6 (1 9 7 3 ) KEfc^ftWfcoTfTft 9 rtraS. 
ClOJ: ?IIU, GPR4 o£p- K-f SDNASr^rWi-S*^^^— Tf 

LTli, mZ-l*. ^/wa-*, f^HJy, ^r^ttSR*&, v/ 3 :&fft£\ gat 
^Fy, tf-fef-f:^ m^*x. *S*6* /<^5/9«ttl»[/JJ^O*Mt**:tt 
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zni/^y fc7*H&J&*1-<&B0W>#ii!£ LTfi, Wttf, ^a-^, #if 
5 5 /®f^tfM9i§ift (Miller) , s;*— • • at* *^!J * 

>^IX • y • ^ 3.7— • v^^x-f -y 9 ?<■ (Journal of Experiments in 
Molecular Genetics) , 4 3 1 — 4 3 3, Cold Spring Harbor Laboratory, New 
York 1 9 7 2] ##*U\ ^ CI iCiftlf l-I <fc 0 7°P ; e-^-^$J;<lM 

z>tc$>\z y mati. SB-sop})* Tty^wtoxstsnmifiax-zzt 

10 j&s-C#3 0 

?B±;6^^ y tTlIOi^, igflCJiiTOl 5-43tt^3~24H 
^4*5/^/^11©^, «F#f4ii^3 0~4 0^X^6-2 4#WlfT 

(Burkholder) ft/h#Jft CBostian, K. L. 6, ro->-^X- 
^ • If • t^at/V • 7*f^ - • ^ • t'fxVWX ■ ■ if • a-— 
:r;*rc— (Proc. Natl. Acad. Sci. USA) , 7 7t, 4 5 0 5 (1 9 8 0)) ^ 
0. 5%#lf $/®>£^W-f5SD*g±fe (Bitter, G. A. -fv^—Wtf* 
20 • ytzf • if ♦ t^at^ • 7*f;- • *y • WiVWX • ^ • if • a 
— ac^.^— (proc. Natl. Acad. Sci. USA) , 8l|, 5330 (1984) 

] iwrr&fta. w P hi^ 5 - 8 ti\ mmitmn 

m2 0°C~3 5°CX*m2 4~7 2«^V\ &RK:Jfc CTM^W^Dx. 

So 

Grace' s Insect Medium (Grace, T. C. C. , -^-Y^-t— (Nature) , 195, 788(1962) 
j£M<Dpm*ffi6. 2-6. 4^SH6-r50^»*LV\ *g*SfiiifiM&2 7°C 
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5~2 0%©l&il4 1 Jllfll* , ^tfMEM#itt [Ir-fa.^* (Science) , 122* 
, 5 0 1 (1 9 5 2)] , DMEMJ&J& (^pb'>- (Virology) , 8 #, 3 
9 6 (1 9 5 9)] . RPMI 164 Otgi& (v^— ^/U • • If • 7^ I> D 
5 ^ • }T<i$)l^ ' TyVi— >a >" (The Journal of the American Medical 
Association) 19 9l, 519(1967)], 1 9 9«i C^B^-^V^- 
tJ-T'. -f . y-y-^^y-j • • -f'/<^yfu i/jj/V - ^7*4 *y (Proceeding 

of the Society for the Biological Medicine) , 7 3t, 1(1950)) ft 

io 4 ott'^i 5-6 ou#fmT&v\ MJcjCi:-ca«"^i«*«r*D*.5. 

20 y h^x- l o o^WMSHayW^SiiTv^fciv^. ^iK^tGP 
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H»*5 «t WA0t**ffl V >fc x y Hf ^ A-T A / T y -fe>f ft if {c J: t> WJ&f -6 r 

15 *»GPR4 Ofd^i-SStftfi, **WOGPR4 0SrB«U#5ttft: 
T'fc*Ui\ aKy^P— ^/Vttfr, ^/ * p— ^gtft:©f6m"CJfeoTt><tV\ 
*^PJ(DGPR4 0Kl*t1-6tt#f4s *PIWGPR4 O^tfimt 

20 (a) ^P— ^/Wft#j6£«<^M 

#%^<75G P R 4 0 fi, Pt?L«)#){C^ LT&^fC J: 9 ^l^lflftAfi 
^-ttLgftibS^ttfifl:, ^fflttfe^R-^^nS. &^«LTfci{£jS£ 

hSr»-^LTtJ:v\ 2 ~ 6 l 0fo, ff 2 ~ 1 0 BSfttT 

-tyK 7^K t'>^ ir¥is*tf fetiSA^ -^£**5j:t>*7 y h 
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^^^yO-<D^m (Nature), 2 5 6^ 4 9 51 (1 9 7 5^) 

yf\)^~,v (PEG) ^ir^^V Vj^Xftt '&mtf btlZ>fi\ &£L<liP 
EG/^ffl^ib*l5 0 

io ■ws&mmjfe t L-ctt, m*.& y ns-i, p 3 u i , s p 2 / o # twmf 
m) mt'wmmmwcttDtti-^Li^tmiti ■. 1-20 : lgjttfco, pe 

G (0*L<f4, PEG1000~PEG600 0) # 1 0 ~ 8 0 
ST'»$n, &J2 0~4 0°C, ^L<(^3 0~3 7ttl)l~10^ 

fflV^tfi^o «Atf, 1-2 01 #*L<»41 o~2 0%w4 s J&ieiifll* 
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^trRPMI 1 6 4 0#ifi, 1-1 0%W«^M^"atfG I Ttgifc (|P5fe 

mmxh oho ) ztzn'^zfy v-^i%mmmihm%M csfm-iou 

0tK« (tfc) ) ft^ffi^S^^-C^o iSSIMte, il&2 0-4 0°C, 
^Ktt«3 7lCt*fc^ M5B~3 31F^ #£L<fil$ 

5 r$~2mmx*hz> 0 %m\*. m^5%m^^rxn^o^t^x^^ 0 /»r 
(b) tu—r/istfiftomm 
*ti8;fe> m^i&ife, (f'j, deae) iznz»n%m, m&b 

15 y ? D — ^/H7L^Of^|!{] 

LtztfiXmi£-fZ>Zbfrx-%Z> <> 0iJx.tf, ^fctDK (GPR4 OtfCJijO i * 

Sit-e/^^x ^ 1 mat u **j 0 . i~2o, #4 l < \sm 1 - 5 <D-m^xi> 
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5 i \ ii» 2 ~ 6 mmz 1 o, fHft 3 ~ 1 0 [HlMfTft 

Afrtt^tt, **W©G P R 4 0 i:«t5tt#fc L-Cli, 0iJx.fi, *mW<D 

15 -return &w#*u\ .fcoAfcwuitt, thGPR4o«ca^f 

tt*ttP>©tt[*s#4L<ffiV^ttS. AttWfctt, 7 7^->^i (f a r n 
esoic a c i d) > 5. 8. 11 — eicosatriynoic a 
c i d, 5. 8. 11. 14 — eicosatetraynoic acid, 
^- \s4 yjlfc (oleic acid), V J — /Ug£ ( 1 i n o 1 e i c a c 
25 id), !iy \/Vfk (linolenic acid), a-!) / (a 
— 1 inolenic acid) , y — V / i^^Wt ( y — 1 i n o 1 e n i 
c a c i d) , 77^ K^S£ (arachidonic acid), 
3f^y^xyt (eicosapentaenoic acid, EPA) , 
x.s< af-yiy^ (eicosadienoic acid), 3i>C =>•$■ b V 
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^>-g£ (eicosatrienoic acid), K^tN^lJ-J.ySfc ( 
docosahexaenoic acid, DHA) , K = -^ hV^ym ( 
docosatrienoic a c i d) , 7FI' ( a d r e n i c a 
cid) , 7^>S!S(lauric acid), /^P 5 (pa 1 m 

5 i t i c acid), *fctt^r©ig/j:Wfflv^n5. 

10 *mW<DGPR4 OfDVJfy KOlolJx^^fy^ K"e*>9» #J 

;tfi\ (±) 14, 15-WKp^-5Z, 8Z, 1 lZ-x^fnfh 
Us^S ( (±) 14, 1 5-d i h y d r o x y-5 Z, 8Z, llZ-e 
icosatrienoic acid, 14, 1 5-DHT) , (±) 5 

(6) -*.#*y-8z, 1 1 z, 14 z-x-T^t h v^y& ( (±) 5 ( 

15 6)— epoxy — 8 Z, 1 1 Z, 14Z — eicosatrienoic a 
cid, 5 , 6-EET) , (±) 8 (9) -*tf*f-5 Z, 1 1 Z, 1 
4Z-x^3f h!)iy|? ( (±) 8 (9) - epoxy-5Z, 11Z, 1 
4Z — eicosatrienoic acid, 8, 9-EET) , (± 
) 11 (12) -=z#*>y-5Z, 8Z, 1 4Z-x^3fMJiyi ( (± 

20 ) 11 (12)— epoxy^5Z, 8 Z, 14Z — eicosatrien 

0 i c acid, 11.1 2-EET) » (±) 1 4 (1 5) 

-5Z, 8Z, 1 1 Z-^-T =»U- h V x-ym ( (±) 14 (15) -epox 
y — 5Z, 8Z, 11Z — eicosatrienoic acid, 14, 

1 5-EET) fcifi&Sffl^fetia. 

25 #36910>GPR4 0(2, #^l»l»7Vy^^^ftt?^i3SmLT^5o 

ItiSot, #3g0J<DGRP4O, GPR40^3-Kf5DNA (#T, 
^WODNAtHIE-rS*^*)*) > GPR4 0C5>tt5Sft: OUT, * 
»H©ttfcfclME-r5»£-tfSifc5) , **«ODNAl:*ft57^ty^D 
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7fs\) %9 I,*? blZttirZ s i R N A («T, #38W<0 s i RN AiUfrfE-f S 

(i) *^ogpr4 o<Dmm*£\zwm+zm&<D ; ?&}te£v/$.itniis 
mm 

5 a) #3693©GPR4 0*fcfib) GPR 4 0 & = — KtSDNASr, 

<DG PR 4 0 W«1!i^»c|8ili-5*.ft©^W^J:^/*fcttM#J* WE 

K-C*>5J!BJteK*fctt^>f K©£3flMB#3W#-C#ft^ (GPR4 0 

10 <7)^2£) a) «BJ(DGPR4 0^il«4LiGP 

R4 0©!;£ffi5teLfc9, b) (-<) *^OGPR4 O^n- Kt5DNA^ 
LJmSttS-fcfc J: oT, hZ^ti (p) #*£fc5iNMSfc:# 
3SW<0GPR4 0£=»- K1"5DNA*l*AL»a£*fcfftK:, ttMBfrttA 
^te^fflrt Sri^t'tuiot, ,lt©fl£rtl:iott5GPR4 0(Di;£ig3)Q£ 

PR40^^ Kt^DNAIt ^-C(fi?ltt^*?8WWGPR4 0« 
20 McWtif)\at, *J8i©GPR4 OSfcfi^SPJWDNAfl. 0IJx.tf, firS#T 

mmmmm. ^h-f*, t^k-^, «f^tt#as«s, *r*h*we, 
««?P5tsfeiwase, ffijfijius. Wsgpts, nis^ % •wm^m. mm 

25 (us) »«#Sfcy#S**i5. 

*PI»GPR4 0£±fB^H£ • f&fRXO^: LT^ffli~5^fi, 
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5 #y;L(f, a) «B^C7)GPR4 O^fcfib) *%W<DDN Aft, &m^l&£X 
y=-/K #y a^j^y , #^^#S7£t£#J (fll, #y y/u 

-<-h8o™, hco-5 0) t£Zbftm\sX*>±\\ m&mtLx^ m*. 
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£fc, JbfE^R • te**Jtt, Wittf, (0J;ltf, u ys^im> St 

±mtniftm^Lxt^\ mmztiit&.ttm$mfts m^r^Mz.%m 

Hlbfc 7^K ^**> ty^, 79. Vs. * = , -fx, 

jcton*!***^ ipft4wi^ mmmm^ (6 0k 

g <b LX) te*5VvCM\ -S(Cof,^0. 1~1 0 Orag, »4 L<tt«Sll. 0 
~50mg, J;«9»*U<tt^l. 0~20mgt'fc5 o ^NSPiftdS-^-f 5 

15 ^oiiiis^iiiftm *t*H§3§, ^ s4»t'iaot 

fc^s^, ^Jx.fi\ aw»joj»-ci±ii««^.tf, »s*5«i# (60k g a 

X) Ul*5^Tfi, — 0iCO#^O. 01~30mgg|, $f£L<ttoftO. 1 
~2 0mggS, J;0»*L<tt^O. l~10mggg^KltiaDS 

20 g^f^wirm^, 

0£J*tt&3#* gPS4»I^ -jRWtcflsj^Hf, ISjRSI (6 0k gi 
L*C) iCJfel^Ttt, -0{CO#$)O. l-100mg, ffJKttftl. 0~5 
Omg, £ V L < \tm 1 . 0~2 0mgtfc5o ^iPWHS^tSi^ 
25 f*, -tO 1 £##»fc£fc.fco-C<b* 

ft5#, mz-tf.. ®.MM<DMxamif;mz-&, liHAii (60kgtit) 

fcfc^Tfi, -BlCOtj^O. 0 1~3 0mggl ^UttfiO. 1~2 

Omggl «fc*)»*L<tt#jo. l~i Omg8**»J»aWlJ:J:0!8:^-r 
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(2) ms&wm 

fcli^OgP^yf- K£=i- Kt5DNA*fclimRNA©IS (jUk^&S 
) «rtttar*r £#-C#5<£>T\ #J;Ltf, ^DNA^fclimRNAWil, ^ 
8^gfc5^te$)§§H£T-*S\ KDNA*fcfimRNA<0l#tofcaW«&l&ia# 

10 #38W<&DNA % Tyfty^DNAjfcils i RNASrfflV^±8E<Z)jtte 

SCPft (<7V 5: y ^ 7. (Genomics) , & 5 8 7 4-8 7 91 (1 9 8 9 

y^y^ X • •ft'? • ac^.ji— (Proceedings of the National Academy of 
15 Sciences of 

the United States of America) , ^86i, 2 7 6 6~2 7 7 0I (198 

m 7L &\ j -if :/ y *v -t?- > a j; <o (D g p r 4 o tf>s§m 

f£T^tB^nfc#^fi, WZ.fi, MWGPR4 0©«m^tH»i-5 
/— D-V/^/y y-f-tf-v's 9#$§^<7;GPR4 0©^!|j§ 

25 <5 0 
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yfcftm (i a) mas << >x mm M^mstis. 

*iB^GPR4 0<Di®ffl%mz&R1'Z>l£&k #i]x.f;£, HEM, ft 

5 >r D fT 4 ]} j — ttflifaJMk jhftttSA, flg/ftStt, 

(3) *»GPR4 0<D%$Lm&£4k£&Z><k&%>Ztt-fZfeM 

10 #*0§tt, (i) #t h»i?Lib^Wa) jfafflu b) Wftw 

c ) m^e>iwttb^iBittt>L<»iii^ (ii) xmmiwm^ 

*|§B|K)GPR4 O<0mRNA*©9J£fiAfW»ai^T0>J: 5 £ LT?Tfc 
15 9 0 

(i) ESfcSVMi^A^^^t hPifLKi^ (0flx.tf, K 
ty^, 7'*, ^ >f*, ifvw&if, .fcOJWWfcittS!*? 

yK HS*^**, tMRSMfc?-!*-^ ^*TLT, H£#J (09*. 

20 (0fl*.tf, g7K^N^^-> *SlS'3y*\ UJflN (ftfifci?) ft^fc-S-x., -£ 

#f)nfcHljiS[^tH§*^©G P R 4 0 (OmR N Alt f'Jxfi, ii^W 
jjm\Z£*)1l®mmfrbmRNAZtiamL. 0IJx.fi, TaqManPCR/iif© 

(ii) *»GPR4 0Sr3Bm-f5^WtetftflcS:±E^^^V^fNKL, 

tl5*iPJ©G P R 4 OCOmRNAZmmzLXfem, M 
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(i) jEth^^m^T^t hmmmzMLx, mmh^it^m 

1 2 B^jffh J: 9 # £ t < it 1 ^F^Bfl~ 6 fl^iifj) ti< (i-^B#r B m 
5 (3 0^^3 5^ fr£ L < fi 1 B^tg- 2 B&> <f9»^ L<{ilB#P^# 

-£u &-§-t£-£0m&^ (3 05)^-3 ^^L<(ilB#P B m~2 s 

J: 9 L < it 1 B#TO~ 2 4 B#TO) > «i£*g-£tL5#3PJOGPR 

10 (ii) ^Sfig^^S&tc^i^rs^fc^b^tJ^^^^^^-a:, 

tt2 0ft~3 0ft) , ^5«P^«G P R 4 0 WmR N A 

$#rr s zti^x<on^oz.t s 0 

*WM<DXtr ])~~y?jjmzm"XmbtiZ)<k£ty)*frlt : ?:<7)i&it, 
15 ^GPR4 0 t^ff ffl^tt^i^lJt'fc 0 > JMfrttlCtt, 

(>f) *HK©GPR4 0<D&$i*&tgfil\£-&ZZ.biZl: 9, GPR40^ 

c a 2+ mm, iWcAMpm iwcgmpm, ^/^h-^y^n 
affitfi, iwartaeitoy^K^ c-fo s©siti p h 

o) «P^OG P R 4 0 ©Mi^'>^ t5 r t CJ; ^, !M8«iJ$[t£'££ 

25 jSRWMt'fcot'b ,fcV\, 

bx-hZo Lfc^ot, ±m*f y--yy%&X''&t>tiz>*%w<DGPR4 
o<D%m.m*mt£*tz>ik&mt, $^wGPR4o©w^i:iit5 
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$-fr5^«»fi, *»w<dg p r 4 o <Dmm^±^mm-r^m^n-r^± 

5 #38l!U<DG P R 4 0 ©«!IMS'>$t, fflJ!&*J»«tt£«if £tf 

fi, #38WOGPR4 0©*5U8*fcfiH-*-***^*N-6ft*-Cfi»tt*^ 

*xw<DGPR4Q<Dmm*£i£wmi-&m!&k lth, 
io ^h-v-^, 7->k-^, maim 

>ti$m (IS!) **#5, W y ^#ft*F§i (IIS) H*#i*if36s^*ix5. 
^fy^yyrw^- -r^yy-^, tbJMte, jfotettaSSi, fliJtf^tt, 

mumw*L\<\ zomft&kLXK, w*.t$s mm w*.tis y 
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0iJx.fi> T/v^—/v (0ij, , ^U7;^-^ (R 7"otVy^ 

y=i-/K y ocf-uv^y =j-;u) % #-f*>l4#ffifiH±SiJ (0»J, #!>y/i' 
^-h8 0™, HCO-5 0) /i^tffflLTti^o Ittffii LTfi, 

±IETO • teS^Jfi, 0>Jx.fi, ttfff^J (0'Jx.fi, y^RttUWIHK, St 
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±mt£Zt&&Lxt>M\ mm^titcm^mnm^;, m^rvfMz%m 

Z<D£?fcLX'&hti%MM*££Xi&n&XhZ<DX\ 0Jx.fi, t h^m 

%\mm m^tf. yyF, -7**, tyj?, ^ 
¥\^&*)mmtihw. mn&5-<Dm&. -^mcm^ mmm&% (6 0 

kgi: LT) (c^Tfi, -0(co#,^O. 1 ~1 0 0m gl #J£ L < f£$) 1 . 
0~50mg, <t<9»^ L<»±*Gll. 0-20mgtfo5 0 ^lP^(it^t 

LT) Kl&^Tte, -BI:o||S)0. 0 1~3 0mggg, £f£L<fi^0. 
l~20mg||, £<9&&L<temO. 1-1 OmgMWaitia 9 

15 £&-£-1-5^<!:^-e£5o 

(4) *%BJ<7)GPR4 0O^4fe4oJ;t/^KIf*-& 

#3§^OGPR4 OZ^mm^m-Z^ tti>XZZ>(DX\ 

20 -r^^ ^ss^i^ 

(ii) $&^&tt±(c^fcLfc*^<«^ 

^ <t zmmt t5M4>©G p r 4 o (Dfcmm&mmi-z>o 

±IE (ii) OygSteM&^-tfi, -WW $ GPR4 0 <^N;ffig|5£fgfSrr 
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GPR4 0\Z.n-?Z>*J ^P— j"/^M^TGPR4 OO^M 

WglftfCte, fofaftT^Oh^Zm^Xh £< , W©F(a b') 2 . 

Fab', $)5^ttFabIM^ttJ;^ 0 

WJ^^w^* (#Jx.«\ GPR401) fcfcttSLfcttfle, 0tJ^t 

Tim, mm, mt^™^^5 o ^\±mitjzmt t-ni, 
m^Ltis c i25 n , c ,3, n, c 3 h] , c i4 o Kwm^tiZo ±is 

15 mmt LTfi, %7£X)£?£&<D±%fj:h<Dl)m&L<, 0iJx.fi, j3-#7^h 
if, if, 7/^U7t^77!?--t 

if, yv=fBMft**»**^fflv^*i5. nxmrnt t-tti, #ix.tf, 

7/i/tl/ ?t W yf t'>7^- Ki^ll^iiS. 3§» 

GPR4 OfcSW4B******fl2, @»1-6^^fflV^^ti6^^^ffl 
^5*ffiTt>cti/\ JSflsiLTte, t#p-*, r^h7^ 
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5 wmffimmmzm^btiz#im*&-fLi> immxhz>&mitte< , 

*%W<n^v k>T yfftia^G PR 4 0©8H^jSfetC*3^TJ4, insist 
2ftRJE£fcfflV^e)n«*3BW©*y^o— ^/I'tlifftt, GPR4 0 5 

10 ^iCfflV^tlSfctffll, 2^J^T'fflV^ibtl5fei^\ GPR 4 0C7) 

ctim&iMrrzm&s iftKjES-cfflv^n*«:i*tt,»*L<ttc«wiJ^ 

15 6„ 

few*,, *®S:o#iittW(F) t, i3t«= t UfcaWttJW (B) tZttML 
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**ff«ll^«fej (#3JK) Bgfd6 2¥«tf) , TMethods in 

ENZYM0L0GYJ Vol. 70 (Immunochemical Techniques (Part A)) , IH# Vol. 
73 (Immunochemical Techniques (Part B)K IHH Vol. 74 (Immunochemical 

15 Techniques (Part C)), (US Vol. 84 (Immunochemical Techniques (Part D : 
Selected Immunoassays)), fflW Vol. 92 (Immunochemical Techniques (Part E 
: Monoclonal Antibodies and General Immunoassay Methods)), |^]# Vol. 
121 (Immunochemical Techniques (Part I : Hybridoma Technology and Monoclonal 
Antibodies)) (#±, 7*7^ y ? 7V*ttaMT) tei?&&mir6 r t tfX'Z 5 0 

20 £Lh<PJ: *«M©etflcS:ffil^5ri:K:«toX, 2W&Wa>GPR4 

GPR4 0O»So8'>«$ftfc^ 0»Jx.tf, GPR4 0©i«C 
25 5 0 

Sfc, GPR4 0©*ftOiUJ!)D^a$tl*:»'^H:f4, 0»J*Lfi, GPR4 0 
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mm&. mmshfc. vmmmm, Bu*m&. it 
(i si) tt&ft, jy* (us) 

yfyxvyr y / — mwmiK mistime 

10 (5) GPR4 OlCWi-SJBKH^fctt^af-/^ y # V K0>ft£ 

UBKIftSfctt^a-b"/^ WGPR4 0^je^5^ttC«tot» »^ 
Ca n ©||i#, HM&rtc AMP^JsSW«UW*SJB.€>ix5ri:*»f>^ GPR4 
0f*r©lBJiart'>^^S:*Bai4: UTGPR4 0(^1"6l!i^*fc(i^^ => 

■f-ftfr*,, *3§Ett, f*8tffc£^£GPR4 0&£^raiWJS»Clgtt3*fc 
4»^JC*3»t5, GPR4 O^LMrtCa 2+ M±#Stt*fc«m^l c 
AMP»Pfflffit?ritt5 r <b Mit5 G P R 4 o {£#1-5 y K 

20 (D&fejjm&m&i-tZo 

=a-p^f KY, ^-t 0 ^ K, T'y^, /<y^Ur>^, ^-^-v-h'> 

V, PACAP (ffl, P AC A P 2 7 , PACAP3 8) , -fe* U^>, ^/U 
25 *^^h = V % 7K^y^^!)y, yvh^^fV, GHRH, C 

RF, ACTH, GRP, PTH, VIP (Ay/^f^^ -Yy^^X-f*^ 

^fyy, 7;yy, 7y>s*~y, cgrp h-vv 5 — >y v— r- 



WO 03/068959 



83 



PCT/JP03/01483 



(#k IL-8, GROa, GRO|3, GROv, NAP-2, ENA- 
78, GCP-2, P F 4 , IP-10, Mig, PBSF/SDF-l^i:' 
(DCXCn^^yt^77^!)-;MCAF/MCP-l, MCP-2, M 
5 CP- 3, MCP-4, eotaxin, RANTES. MIP-lo, MI 
P - 1 0, HCC-1, MIP-3a/LARC, MIP-3/3/ELC, I 
-309, TARC, MIPF-1, MI PF-2/e o t a x i n-2, M 
DC, DC-CK1/PARC, S L C i'»C C ^#-f yf7*7 7 5 U — 
; lymphotact i n ^ifWC^^-f yf7*77 5 U — ; f r a c t 
10 a 1 k i n eta if (OCX 3 C<^#^ yf7'7 7 ? 9 — $0 > acl" Kt!)y, 

xyfd^hiiy, ^a-aryyy trh, /N'y* u/r 

a 'yttfy^fsf k\ 0y=-y, u/*^77f^ (lpa) , *7>r 

20 GPR4 O^^-r^^Hai^C a 2+ M±#?£tt£/;:te#ffllj&l*! c AMP^^IfH 

( 1 ) KWk^»*GP R 4 0 «r^i-5»^^S5»S-&yt*&H*3tt5iWia 
rtCa 2+ «J:#&ttJf:li»rt c AMP £fifc#l#JStt 3 r t Zft 

25 ftt5GPR40 IC^f5 y ^/y KW^^fe, *3«fctf 

(2) KiM^GPR4 0^3- K-r-SDNASr-Sr^-r^^Wlslftft:** 

ttsriiao -cni&fflt±^»!ft Lfc ut - * ffcfttt $ *yt» 

^1^43 Jt 5G P R 4 0 ^t5ll»C a 2+ M±#Si4* fcfttNM&rt c AM 

p4«jffi^ifjm:i»tt5GPR4 ojc^f-rs y k©* 
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*»W©y^VK*j£*fcl^*3V^T, GPR4 0mt5»^ffl^5l 

GPR4 O£^«fflfl&<0l£ili#£ L-Ctt, ttJaSrW^Lfc*. ^<0* 

f4, Potter-ElvehjemM^^^^f-'-'CM^ff tff1"^f£, P-JJV^V 
10 ^/ify hay (KinematicatiJD lc£6«, ^jgcfCj; 7 

(Sii (500rpm~3000rpm) T'M^^ (i§$\ $J 1 #~ 1 0 #) ig 
15 <frb, ±ftSr^ ibfCHJii (1 5 0 0 0 r p m~ 3 0 0 0 0 r pm) -Cfflft 3 0 

GPR4 0 yHB«^«^ W*jfc###<-£*;fc<5. 

GPR4 0^^1--5M J ^ ; e^mil®^ c PC0GPR4 OWfifi, 1 ftljft 
^fcH0 3 ~l O 8 #^-C*>30>rtS#*L<, 1 0 S ~1 0 7 ^t*>5M 

20 mx*hz>o tits, %m.m>£^&t°mm#mc<o<DVifyh*%i&mtii atm& 
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lotiits, Mtemmm&<r>%mtir&toK mx.fts ca 2 \ camp 
mm^mr^mn^mwLXT yt-f^ott ^\ camp^ 

fcmmft*%%-rz>i><DXh2>o 

£ Lxzotkm&jmmzmnn-z <dx% g p r a o tf^mcggigi-s^sc^ 

(6) 3Mgl^OGPR4 Ob V ^^KfcO*S-frtt«r*{k**6^^* (7=*=- 
K 7^*=*=* y--^#8:, *>J:t;**KOGPR4 

0 b V tfy b'b<D&&&&mfcZi£Zfc&tot:tt1rsmm 
#3g0jOGPR4 0&fflV><5*\ JfcliEHx.lGPR4 0CD$§3L^£«^ 
15 U %%mL*Zm^u±7°?-&%Ty±'(?k$:m^Z>^b\L£.^X, V X 
> VXh^mmm^tzit^^ =>V;J Ki:*»GPR4 0 t <ofe-&tt*aE 

fts-ara^* (^Jx.«\ s<7°?h\ m&m. ft^yrmikGm, 

20 Z<D£ot£4k&ma*. (>f) GPR4 0«r^L-r»iaJWaH&tt 

ajsrtcGMP^, j h mmmmimm, « 

rtISS©y^L c-fojOiSttlk, P H©iST*^Srffiii1-5fiH±* 

25 -f37=*=;*h) % (o) MHSfiJMf5tt^^t^vMb^ (vvbtf>5, #31 
^GPR4 0l:*tf57y^^ h) , (/n) ^^KtOT©GPR 

4 o iott^fcrna-rart^ft, &$vm4 (~) y^Kt^/iwGPR 

4 0 t <^)3S^ 5 <b^**^^*tlS. 

#369! fi, (i) *H^©GPR4 0 b y KfcSr&ttS-frfc 
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m&t (ii) *»gpr4 ot vtfyb*&£xmmk&®t&&te£ j tit 
*%w<dx? y-^^^^-m, (i) £ (ii) it 

a) ^LfdU^^ K^r, ^H^CDG P R 4 0 Kg^-frfc , ^MLtz 

y #y Y&&xi&.mt&m**mw<DG p r 4 o tzmf\b£ j £tcW;£izz>ttz> s 

10 ^Lfiy^^K«GPR4 0ld^1-5^*5ri'J^L, it$H"£ r. k *m 
m k T Z> Vtf y K k *3§ tf> G P R 4 0 £ Oig^tt £ * § ifc^ £ /"c fi 

b) ^Ufcy^'VK^, MCOGPR4 0^^f-r5M^fc(ifMli^(D 
15 PR4 o^^S«^fc{iM^w^iij^^/ii!b^-frfe^{c:*Dft«), ^ 

20 £K<fcoTSWJi&JgS±K:3gmUfcGPR4 0 HIWLfcytf 

i o -CWfiBt± t»5l Lti*ftW<D G P R 4 0 tC«Afe $ itfc^ {C£> 6 , 
I§ILf;!i^ K©RGPR4 0 fc*H-5*S£#*»J£ U it^-T^r k*%f 
Wtk-tZVtfy h'^*WGPR4 0 b<DmG&&&ikZ-£Zik&fa*1tft 

25 *<Di&<DX? y-^V^fe, 

d) #3§ej?£>GPR 4 0£JSH4<W<5fc£<lfe (Wxtf, **flOG P R 4 0 

an- a y k*^) «t#«W0>g p r 4 o ^^t^aisicgfte^tfci^ 

t , **W©G P R 4 o *r»tt^i- 6^«*J J:OfWWb-fr*«r**W©G P 
R4 0£^1-SMK&&£#fc&£{c:fcrtS, GPR4 OSr^LfcJHBflaiW 



WO 03/068959 



87 



PCT/JP03/01483 



e) #3SHOGPR4 O^rSM-rS^tl *^GPR4 0l: 

f:i o t «I±l:?i?l lf;*|gsj O G P R 4 OKl&tt 
10 (DGPR4 0 i(ftWft^*«:**W©DN Ai^tt 

5^ffte**«r**1-S wil^io T*M&il±U:*S Lfc*38IH©G P R 4 0 

* KyBKWi, Tirfvl^ y jNBJJ&^C a 2+ M, ffl/gft c AMP^, 

tt^cGMP^, -fWh-/wy MimmteM> iNBJiartse 

15 foy>ift, c-f os(0ffitt^ pHOffiT*ifS:ieJti-*iaH4*fctt*li 

pr 4 o fcott^ttSraeft$*5^**fctt-to*o^^ y-=^^«fe* 

20 £e>tc N y^^K^L-cfi, ^^sfefi^-r^f-y-r KtGPR4 0i<7) 
tzn^^-y-sj KiGPR4 o t<D&&&zmk£ j &z<t&®*tz\t*:<Dm. 
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5 ±fEtfc«^»GPR4 o^^i-a^^T'fciiff^^t^r'foo-r'bJ; 

*%W<DG P R 4 0 ^^-r§i>ifL»)tlWlli^§(7)»^®^^jiT*fc 
5 0 Lrt>U hS^^Bi^fiA^^fe-Cffili^Ci:^^, **y-^ 

GPR4 

10 #3PJ!CDGPR4 0^iti-5iCfi, ±|EW^fe^ffl^btL5d\ *%W<D 

&r Ltmu:iwjiftsn5to"Ctt<cv>. mwr, ae^wf^-^frjaDNA* 

15 IAU *ftb£&$J:<S8m$ii:5fc*fcti:, BEDNA^SraASr^t 
-f&s<3c^. D r>^/P^.(CJli"?)^#^fr^^-Y^^ (nuclear polyhedrosis 
virus ;NPV) y ^ K U y/o * SV4 0*^n^- 

20 ^-fc^Ttofcft^i&tf©^*^. ^Lfc^^-OiifWiS 
tt-ttli^*P©**-etT5ri:^-C#S 0 «x.tf, Xflfc CNambi, P. If 
• v?t-t^ • • t p • ^ ^ h !i - (J. Biol. Chem. ) ,267 

#, 19555-19559M, 1992¥) fcmWL<DXmz.'&iX'rrte 0 - t #T*# 5 0 

25 £*Tt5fc<7>fc LTfi, ; enS^^(D^jfe^^o-Cmi!iLfcGPR4 OT'fc 
otti^t, KGPR4 OSr^i-smSrfflV^T'b i< , £fcf£GPR4 
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«P^GPR4 0^t5liJiSi Ltli, f£GPR4 O^MLf:?s± 

mf&z^otK wxs^mmt L-cti, *mm, tt^is, sms\ km 

lfi«^<^*tl*lB^©rfc«rV^5, Ltll Potter- 

U hoy (Kinematicatfcil!) Wct5»> iBWifclw «t -7\s^*f-?V* 

' ^{CkS^iBjSfe^ii #J;Ui\ »$M£{fi;i£ (5 0 0 

rpm~3000rpm) T'MB^ (ilflf, $J 1 #~ 1 0 #) S'fc U ±f*S: 
Sbfcffiii (15000rpm~30000rpm) -C»#3 2B#Mifc 

^GPR4 0£^1T5M J ^iIi# c F<OGPR4 0©*I4, l*fflfl&Sfc9 

i o 3 ~i o 8 #^-efc5©as$j* l< , i o 5 ~i o 'ftfehzommx-fo 

20 y h-C^*©K^Srj||3t-e# 5 J; 5 fcfcS. 

>-^-rs±iE^a) ~ C ) *nmirz>tz.#>\a^ mx.it. j1^^gpr4o®^ 

GPR4 0l^i:Uli, ^I©GPR4 0M^\ * tzlt^tlk m%<D 
25 JStt«r*i-S»*^S!GPR4 01f^<tif3JS»*t^. PH*0jgttfc 

fc^fcfcifjWB^fefta. C 3 h) . [ 125 i] , c 14 c] , ( 35 s] ft 
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GPR4 0Sp B p$:il!t5. 7 7~t-fi, pH4~10 (g£L<tipH 
5 6~8) (7)i)y^777- h V x-tM.m'<y7 7-tet*<DV UV KiGP 
R4 0 tW^SrPl*L/j:Vv<5/77--Cfon(f^-rttT-'b«tV\ 
l*tt*g£&(£«£*SBBnN CHAPS, Tween-80™ (ftBE-T h 

tsr it>"T?ts 0 ^Dfr-f las ut^-^y #y ko^h? 

10 ^SlWfPMSF, p^T^^ E-6 4 (^7^ KflFSSBf*!) > ^ 
7x??>teb*<D7 p a^T-l£mmm&mM1-ZZ.ti>X*%Z>o O.Olml- 
10ml (D%% Is-tZf?— —feM ( 5 0 0 0 c p m~ 500000cp 

m) <DMM LtzVtfy h'&ma U [^b#(- 1 0 ~ 4 m~ 1 0 - 1 0 M©WWb*«* 
*ff£-£5„ ^WAWH-S-i: (nsb) ftftiSfca&ic^iailJ©**^!;^^ 
15 K^o^fcSJ&^-^fcfflTfrf 5 0 SJ^M0~5 0°C, M£L<(i,#j4~ 

3 7°CT\ #J2 0#i&»P>2 4B5HL M$ L < 3 0 3 B#fflfr 9, 

20 &m (NSB) &3lV\fc#?:<' V (B 0 -NSB) £ 1 0 0%i:Lfc^ 

(B-NSB) 0fl;tfi, 5 0%£ilTfc/j;Sf«fk'g'«jSrtt«:ia« 

yy-tz>±.m<Dd) ~ e ) (D^fc^nji-rsfcfetcd, 0flx.fi, gpr4o^ 

Ca 2+ )g$£, IWcAMPm iWcGMP^ 

nmmmuMM. immfom&n<Dvymt. c-fos©iStti, p h 
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t5W (WiLHt, Ca 2 \ c AMP* if) #Bja^*r1-S^*» 
*fTftoTt>J:v\ c AMP«^ft£*ot£tefc:ov^{±, 

M«*l^K>G P R 4 0 *^r-T ±IB<OilSfttftx.® G P R 4 0 £3§3L 

its®, imzmm. tm^mm, m^ta-m, m®mmatam^t't>m^ 
tis ztibik&mtmmwk&vox&'DX'b^L. ^©Mt^oTt 

=fcv\, 

WikflS^itTtt, GPR4 OCDStt^O^M^it^y^^ 
tt£ftfcflS^;WSL<^fc*L<&. GPR4 0©WWflfioJ; 

y#VK£#fg<^OGPR4 0i^tt^fft^5<W7^^ h 
•CfcS^T^^^^ hT*Sa»©JU*tt*IMli#i5fett#T0) (i) &1zl* ( 
ii) K:ffc;ttfJ:v\ 

(i) f)fea)~c)^^^ y-^V^feSrtTlV y^f^Kt*|6WK>GPR4 
0 i*>tt*tt*r«fc£*$ (4*fc, tt-fr*ia»t-5) lt£MlktclZZ(D!&$:ft 
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^-T5„ ^ftfttCfi, ±fleLfc#36W0>GPR4 OW57^ h<7>** 

(ii) (a)WWb^*t**?liOGPR4 O^^t^lSJaCifil^, iSL 

10 PR 4 0fc£tf^5ttl&te^3*fc*&fc, MOGPR4 OZftmtir 
Zik&®te±mmit&®&*%W<DG p R 4 o Sr^#i*6*WSilc«tt$*fe 

-rzitGmz. x 5»jaipjaw^*«^$^5WR^»«:*»w©G p r 4 

y^y K<b«PJ^GPR4 o ^(o^'tt^^b^^S^^^^ii^^ 

hfi, *^©GPR4 0, #3PJOG P R 4 0 
tt5tt, £fc l**mW<DG P R 4 0 ^^1" 5^(DBIiii^^Wt-5 1 

a) ffl"J^ffli^rr^*JJ:i>Wffl«^ 

Hanks' Balanced Salt Solution (^^M) (C, 0. O 5%(?)l)VAi7 
25 a,l0.4 5/iraro7^/^-«iU 4 < t-?&#-f fcS^teffl 

b) GPR4 0^p B n 

*^OGPR4 O^M^tfcCHOHilS^, 1 2^U- hC5X10 5 
<@/^T^tL, 3 7t, 5%C0 2 , 9 5% a i r V 2 S ffligm Lfc t <7>„ 
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ffiw t 3 H] , C ,25 iK [ ,4 c] , C 35 S) tjiif'QWM. Lit y iSy K 
*^$«^o4><££4t;fc.5iM2-2 o°cic-ct£#u ffl^^a'J^ffl« 

5 d) y#>K«!Hifc 

y#yK£0. l%^v-ifiiftTywy^ V (^^^±m) Sr^frP B S V 1 mM 
i:/«C-6«t9t^»t, -2 0°C-TM*#-r3, 
2. SiJ^fe 

io wiiiim i r*2in»tfims 490^1 o»j^ffli»«?RSr# 
b) 1 o- 3 ~i o- io M(Dnwik&vo®mz5 u im*.it&. iiy^Kt 

15 c) R(gtt*l»*U lm 1 »gfeM^«T'3H]»i-5 0 iMSKUft'g'Lfc 
®Wy^0.2N NaOH-l%SDS^m 4ml»|fr>yf 

u-*-A (¥D*ttXft) t^i-5 0 

$J^U Percent Maximum Binding (PMB) 6 0 
20 PMB= [ (B-NSB) / (B 0 -NSB) ] X100 

PMB : Percent Maximum Binding 
B : &fc%lJOZ-tzm<Dm 
NSB : Non-specific Binding 
B o : 

tS^fflWSIb^T'fc!), (-<) Giet^i^t^ 
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^©GPR4 0l:»t57^^7h) , (^) h*k*%W<DGW& 
fr*«GPR4 0 b<Dm&fi%m&1rZ>it&® y fcS^li (-) y^f^Ki 

y h <0#SU:*-3l ^TBHH- $ nfc^^-efo o T t> «fc V \, 

*3§Bjl<7>GPR4 OtCttf 5T=f~* Ml, *B^©GPR4 0(£*f-f 5 y 
10 ^yKtfc^lJlSilfclH^^t/^ K3&s*-t3Mf£tt£lR!«Of1UB&W 

i&mmmmt Lx%mxhz> 0 

*»GPR4 0W57^=f-^ Mi, W«GPR4 0tC*H* 

y # y k t #i§ w w g ® e g p r 4 o t co^^ £«-r 5 

tt, ©G P R 4 0 \^1rZ> V #y K^-tSM^ttSriiai-S r *s 

y tfy k t*«w©Gseff*ftS!G p r 4 o <h <z?fit^sr«'> 

4fef4, *ie^©GPR4 0W5!)^> K^*1-5^afSttSr«^S*5r 

£x&ni±temmt Lx^mxhz, 

ffl^T#ib*i5®GPR4 0{c*j"f ST^-* h*fctt(Dy #^ K£#3§9?<£> 
GISIM1GPR4 o b<Dte&t)&m%rt-z>4k&to&izft%<n&i** 

«\ «^ wmmmm. t-^k-^*, *t^sitt#sp$w, * 
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M'pm* mmeut* mit*&. sais^s w*fc ¥<nmmz.n-tz> 

w • mmu mmmmmmi w. mmmm&wm . << y ^#«*t 

(IS) *IE#§. "f^yv^ttffSB (US) ^^W*ti2>, 
P R 4 0 t «^^«'>^5Mi/:li^©llt #JxJi\ HE 

ssu iisjiijfiLje, 2iin^, i&M^ tMi*M£ttftRt£, stm^tt 

Sftl) > y V^IWWMJW, j*l*±#*!I* LT*Tffl-C«>5. 

niBj&LffimM, teak stiuaww, aib^u ^«&#k & 
/b^sc^-c^So ^<^m. *%w<dx* v-~ymm-&tnzx? y-n 

E-g-JtM:, ##*-K Jmt^ *&*^fr-frft^c:J:9ig 

Lit t h^f y : >r y vffiga ; * s w y >-» •, > 
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^!jy©77^yh*fcii» (0k iNS-if) tek') > ^>-*y^ 

JSg'ttif&S'J (0"k ifi»W^/y, bv?Vf*/* % aifjTDfy^tL 
tzlt^V)-? Vgf«[> JTT-501, MCC-5 5 5, YM- 4 4 0, G 
1 -2 6 2 5 7 0, KRP-2 9 7, FK-614, CS-01 1^) , a- 

5 ?/v=n/y—emgffl (0k t#^#-*, s^y ^ 

^yx-b^) , t77t^f K#J (0k 7*^*^*^, ^ y 
*;V*ym) , ^^s/V!?U7»J (0ik K, ^y^^7^ K, 

io = K, -fc^JJ-K, %^7y~Y%tz.\%*<r>1}>\s<sV^W0iW», GLP- 
1, ^-r^y-K^) » V<<"f+V»"<-7+9— V I VRMWM (0>k nvp- 

DPP-2 7 8, PT-100, P 3 2/9 8^) , |j37^=7h (0>k C 
L-3 1 6 2 4 3, SR-58611 - A, UL-TG-3 0 7, AJ-96 
77, AZ40140^) , 7^y7^^F (0>k ^7A!)^fK^) , 
15 *^*fO^*777^-WIJ (0k /^i^BMW . Sffr£Pl*#J ( 

0k ^y =»-yy*^*y 7— shumru ^3-^-6-^77^-^ 

^k ^/^^^Ja^PI) , SGLT (sodium-glucose cotransporter) PI 

mm (0k T-1095^) &&m\f btiZo 
wmmia&emt&aMb\*x\** r^^-^MTtmmmmm (0k 

20 ?yb, x/^^^j/h, y K VtK/h^** y V, 7^^u^ 

(SNK-8 6 0) , z-fsVUX? y b (ARI-5 0 9) , CT-1 
12m , #S^«H^ (0'k NGF, NT-3, /nr^m^C (P 
KC) Pl£gg (#k LY-3 3 3 5 3 1^) 4*) , AGEPl^J (0k ALT 
-9 4 5, tV^^y, t°7h^r-y-^V % N-7iti//l'f7 , /!)!)A7p; 

25 K (ALT- 7 6 6) , EXO-2 2 6^) , }§ttHHKffi±SI (0*k h 

mm , KAtfttBai (#k ^-^y k«b e>*i5 0 
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? V S7^7*7-hm W&ftbtlZo 

71^'y, TAn^t"^ x^n^tv, ~#/u^t°:/tg) , ^o=v?^ 

10 7iy7/i'7^>', 7iyf/^y, ^h75y, 7^17^^ 

y***SJ) , »3/<-l?ltI («, t^y^yh, ATL-9 6 2f) , 0 
37i=^h CL-3 1 6 2 4 3, SR-5 8 6 1.1 -A, UL-TG 

-3 0 7, AJ-9 6 7 7, AZ4 0 1 4 0^) , ^7°^ Ktt£f*«HW3lg (#k 
15 U-^V, CNTF (*&Wtf*&$&H?) *80 , a^h^>7^ 
h (Ms V>^h])7hs FPL- 1 5 8 4 9^) tl£ 0 

7"o;y, t!)f/U^/^!>^ft7'D^^) , f-r^K^M ^ 
f7v^ K, S^D'O^-T^K, hy^o/l/^f-T^K, tKn^PafT^ 
20 K\ t Ko7/Mf7i/K ^<y$^ut Kn^onfr^K, ^<y7/^i^b\ 

^7^^7 7 U'f) , ftttffiftftl (01 yyM^^r-fe-h, 5-7/M-P-7 
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m. ^^-7xny, ^>*-p^^ (id w . *v~-mwm=f- ( 

iIL-1, IL-2, I L- 1 2fcifi&SflP* 

io Bttisy-r— wamm << > v * * o-v^-- v 

f— <f (Cancer Research) , ^4 9^ 5 9 3 5-5 9 3 91, 1 9 8 9^] 
x yayxrnym&fc (&L ^^fa-Wr-h) (v>-\— tvu • ;<j- 
^ • ^ y • ^-^n □ v 5 — (Journal of Clinical Oncology) x ^1 2t, 

2 1 3~2 2 51, 1 9 9 4^) % if^70^ K (#J, T*y~/y-S>m) , 
15 n^^; K^^J, 7h7t KP*V^tV-/^^J (XSfcte^ftl 

>b±E^^) > mffii-tm&wm ^ =*^y?^ymm (^yr^ 

i/a. • • • ^+yf- (British Journal of Cancer) , f|6 8 

#, 314-3 1 81, 1 99 3^) , J&g*^^, IGF-1, fc<5^(2 
lit ^iit 5Hftfc5 T N F - a , LIF, IL-6, tyn^^y 

£e>(^, ^bPl^J^'J, ALT-711^), #,«£t&t3i(0ij, Y-128, VX853, 
prosaptide3£h fct?o3£(#k r>7*7^, 7; r- ]) 7°^ V << % 7° 7 5 

y), *a-^7>/^ (#j, 7^m;^) , Wf-mm t^v-i^v) , 

7ir!fyW=« V K(#k ABT-594) , Kir D >-^i*S^ (W 

25 , ABT-627) , * J T 5 ^ <9 &^Pfi^|g (#J, h7V K^) , (#J, 
^r/Wfc^), GABAg^ft^l!)^ (#L ^^/^>^^) , a2££#f£I>J^ (#J, 

g^^ii)^ t^/u7^>-) tiiih^wmmtmm-r^^ t&xz 
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£>0 

10 w» e>ti,/cM«tc^* a»f s r. t k <t o xmm-r 

fcttoT*tt#1-ar 6. LTIi, fljjtff, 

-<-h8 0™, HCO-5 0) ^i'iffflUfcJ:^, ttttit LTii, m*. 
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±ie« ♦ mmm*, mz.it* wm\ y » 

/Keif) , &##J (mx.lt, ^<y^ur^=— /u/fif) , 

5 jt*jfc££Ba#L-c<b«fcv\, «H$^ait«ttiiff, @^^r>y/wc^« 
(Wx-tf, 9f-*> ty^ v*s. 

klzXVmgtehZtK SPS^©i^, -««Jt«x.tf, (6 0 

k gHt) (CjoV^tt, — Btt:o##*jO. l-100rag, $J*L<fi$Jl. 
0~50mg, J;9#4L<H*J1. 0~2 0mgtfc5„ #gnftt-$:^--f 

15 W*.ttt, a^J<7)^T'fiiiS^^(i\ (6 o k g t 

Lt) (C&^Tfi, — P(IO#^0. 01~30mg||, »*L<(i^0. 
l-20mgl^ £<9#£L<te$)0. I~10mgg^liaitia5 

®5-i-%<Dmm&x*hz 0 momwKDm&h. 6 ok g £ tit* 
20 (?) &mmvooft%**~x'j±<DMw%fe 

25 efeifig) , ®mmm. mmmmm, ^-h—^*, t->k-^, 

»EfcttiWIB&l£, »iUm, n 

isas. fl-«^ffi, mmmt. mt^^itmm^nm^m 
©mm, Hhmskm. 2mmmm, \&h.mm. mitj£. mmm&n&mm, mm 
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5 (2)gpr4 ozm^ztzmmt-tz, ®mmm. mmtmrn. ^h-v- 

skm, vkmmwm, mmfe. wj>m. mmmt, Mmm&s m 

• mmm^ ®y y* v y'Mi&mm, ®« 

10 ~* bT*fc5r iSrflt»i-5*fe, 

yy*v >i&mmmm, ^^mm. mmmm, jyxyyr w*-* 

(4)£liS£GPR4 OfcS^Stffcti^fctettS, ^1^GPR40 

5 r <b 1 1-5 ±ie (i) ~ (3) mm<D* ? v yyxm&mm 

1"5 0 

20 i©»»*«fefl, mflSbfcy^V KtGPR4 Oi^ttlr^b^t^ 
1"5 w t i oTHItS d 1 7)^T-# 5 0 

25 *lT, ±15001^)^^1-5 tO-C*>5o 

Wtlli^GP R40^ UTHaS**S:»liUT^6 £ fc w t 

#T'#5„ 

(8) ttmtC£tt***B9l0>GPR4 O^fcfi^O^^^ K^aSr^k 
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iMI£|£:fctt5#f§!l?OGPR4 0<D&&mk£ J £Zik&y>)<DX? 

(i) hnilLft^Oa) b) ttfcOMfflk c) I§3g;$><bmgf LfcM 

»GPR4 O^tt^r <tt£<fc5, ,M^lC:Joft5#^£>GPR4 0 

10 (ii) *3g^<DGPR4 o&m^i-zBnm&wmzifcMLtz^ mmmm 

^M(C^ft^^PJ(7)GPR4 o^i^^^-frS^tiw^^ y— 

(iii) #t hni?L»)^<Da) lfr$L b) #£<7>!l$^ c) M$sfrbm&l>tcm 

(iv) ttPj©GPR4 o^m-^m^mw^m^t Ltz^ 

#3PJ<Z)GPR4 0<Dfi£^lfc£-fr£fl^3O;*? y -ny^^iftfSo 
lfflJjaiiili^^-a*tL5*^BJWGPR4 0<D7£miiM;fcmatSAT(D£ 

25 (i) E^fc^fmi^-Tvi^t bPifLDiti k 
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5 ^Ifiltl h y h>x 1 0 0™, ^-^2 0™/^) &<b*MV\ 

M75^<^*tlS®^<^^<t^V^o aW«atlt Potter- 
Ei vehjem^*^^if-i:«£# !7-y^y^yy-^ 

10 !) ho> (KinematicaM) ©J:5t^ jg^&Kl J; 7^yf/^ 

<Lv^£6#®£^£<!: LTfflv^4x5 0 #Jxtf, (5 0 0 

rpm~3000rpm) X'MSlfffl #J 1 #~ 1 0 jS'L> U ±«£ 

15 ^bfiiSijl (1 5 0 0 0 r p m~ 3 OOOOrpm) "CiiS 3 O#~2 03fHii 

20 ^T'#-5o 

(ii) *WGPR4 O?r|§m-r6«l5mff^±fSO*^^l/M^0L, 
^^®^(^^ti^«BJWG P R 4 0 £/£*-f 5 r £ ^T'# 3° 

25 «Ii:fc(t5™©GPR4 owi^fc^itstt^w*:? 

h U^^^^-^X.5-^B#Fp3bu ( 3 0 2 4 B^iifk »SL<tt30 

^■fi- 1 2 ^p^Hfj, <t <o l < « i mr$m~ 6 B#r B iM) <b l < n-femm® 
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(3 0^~3B«, #*L<ttl«$ffl«~2Hf*> J;9»*t<ttH*W* 

5-U (3 0M~3Bf, ^L<lil«-20 

«t t< ttm#|HHfc~2 4B#ffl#) > SfBliai8U'c*5ft5*ISWOGPR 

(ii) ^«te*fr**tt»cttv>»*i-5Ric*tft^***«^(ia^$*, 

{42B#~3B^) , *M&«{C:l8tt3#»W0)G PR 4 0 6 - <b 

(iii) jE«r*>*V^«A*9*/u*t (tf^tf, -v?*, 7yK 

t*/^, ^ -t^ft^, xv&temuzffi&y 

(Wfctf, StK^M^ 1^3^, WAN Mfti?) -ft 

20 noo ^lwl&«Ji■eotta**ae^^oJfefe«'&v^srft*{k"^-5c:i:^iJ;9, 

jaK±©tt«eKS:fllB-t-Sr^tJ:9, ft»W*fcfifttt«JK:, M&lftKift 
{t5#3§I^OGPR4 Oro#SrflftW1-Sr t*st?tS. 

(iv) ^<DGPR4 0OT«i»^ffl^t^i^Mi 

ttfc*Jtt5#»E<&G P R 4 0<Dft£«£^5fEffl£^1-3fc^T*fc 0 , 
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io m-&$±'?®M&ftT'V5'imm* mmtmwm m. mmmm&wm) , 

15 -f^y «±##Jt LT^rffl-efcSe 

mmmt, mit*&. 
(i si) «gR#s« -<yxyy#fomm mm mmmttiwisttiZo 

KUlJfeffi, 2£tt£ft. fSifiL^, ^JfiLEE. »R*5tt»ffi» 

25 yy*v yr i^u=¥-, WiJiifa^ jfatums, iMfit, 
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x°$¥mQWM&mt:% -5c matt. mt^m^±m^mm^hti6^(Dn 
5 ^ m&M, mum* *<k?/k mmn. ^mt^ni:-^ 
»«> btitzmmmm^mmstiz mm-BLi&mxmu-fz ^ t ^xmrn-t 

ictoTMt^w^mS, &ttffl07KttM£ Uli, 0»Jx.f*» 

20 — tt^'t- h v t&tei?) tez&m^^ti, m^mmmmm, 

^-h8 0™, HCO-5 0) fc££0M!LT<t>J:V\, jfittifci LTfi, #J;L 
±1BW • i&aRjHtt, #JxJi\ iii (fl»Jx.«, y ft 
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±mfti?£&&Lxi>£\t\ wm^tifn&Mwutmn. m^ry^M^m 

Mbft («x.«, 7^, ^!7*» ty^ * = , 4%. 

^dcfc«3MM(ifc5^, iPt^i^, -WWKiWittf, MrSWS** (6 0 
kgi LT) fcjSV^TW:, -BUlottfjO. 1~1 0 Omg, #4L<ttl&l. 
0~5 0mg, i9ffSL<«ftl. 0~2 0mg-C'fo6c ^SPW^-^-f 

• tts*5^ w*.tf, att^j^^Ti±ii^0ijxL«, mmmm% (60k g ^ 

UT) tC*5l^Tfi, -BfCof^jO. 01~30mgi^ L < f**\3 0 . 
l~20mgll «t9»*b<fi^0. 1~1 0mgm£&iMR&WK:«fc9 

' 19:-^-r*©*s#»'&t?fc5. fi!L©Sj^tf>l§£'b, 6 0k gSfcflfclfcjrLfc* 
15 &&J3-1-ZZk&VZZo 

(9) *»GPR4 Ofc^i-Sfitflc^^rUT^SE* 

£*i"f 3 iGPR4 0©H4t5^t/^I, 0»J*.tf» &GPR4 

y Muam^tb. awisrtaajt© » >mt. c-fos ©gttft, 

25 Lfc^oT, *$gPj?©GPR4 0iC#^S^fDfci#(2, GPR40OW 

mftbizmmirzmm (mx.i$, mm, Mmstm, 2mmmm. i&stmm, n 

ifoteim*, Mitt, ©TO-f&**«k ffiHWSWB 
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(i o) *»w©7yfty^DNA4tiis i rnaMu^sei 

5 #$g^<7>TVfHry*DNA3; fetes i RNAIi, GPR4 OWW^i 

(#j*.fi\ mm, liiM, 2Sii^, lute, usifajE, 

20 £ ibl-, ^TVft^DNAtt, *l^»{-*J(j-^>*^B^cDDNAO# 

tE^<D^m^u^m^tc^<D^mm^v y^ h^tj~zf t lx& 

(11) *ii«DNA^A»^©^» 

#38 WW:* **tt0>#*W<Z>DNA (^T> **W©^*ttDNAi»l5-t 
25 5) SfcWO^JlDNA (*36W^^*tt«llDNAtll&|Br5»'8 , * J *>S 
) h«*fLtb*9 

[2] #fc hi*?L«l«s*syy«»!fe-e*)5|g [1) lE&0>»<fc, 
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*p©*BiaiK'frttH:J:»)itt^**5r if-«fc 9#&W<DDNAfe&»j^iS:fimi1- 

15 ^^HT'lSo 

#k H"i?LS)^t LTfi, 0«x.f** *'>\ + W 

20 C5 7BL/6m DBA2«t\ ^ft^LT, B6C3F,m B 
DF.m B6D2F,I1, BALB/c|«, ICR»^) £fc(*7 
5/ h (Wx.fi, Wistar, SDft^) fc£flS#*LV\ 

25 **9J©**ttDNAi:fi* #fc h*?Lft»^**WLTV^5*»WODN 

*36Wo3E^DNAt UTfi, 5cO*ISW«>DNA^Sia?iJfj:35M (Wi 
tf, a*i«JW:£) Hrftftfcfi, llwtt, ft&w&g 

-WlMt^CtDNA/j:™^^ &#DNAt>^£*L5. 
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KUtDNAtLtlt Jlttft#3893©GPR4 0&£&$#*DNA&jt 
SfeU «lJx.li, ]E« , **«W«GPR4 0O«^Sr«JflPJi-SGPR4 0Sr«3R 

fcfcotlt ^DNA^Sft^»T|gm$*557 s P^-^~-OT?5S£^^L 

Ot hDNA^^^SI^ wtli^lWIttd^V^^PJCDDNA^W-r^ 

10 k -?*>Xt£l£) i^DNAOT^HWD^-^-WTsSl^ * 
|g«Ot hDNA^LfcDNA^y^ h (#k s<9fi-t£i?) Ztt 

r t»CJ:oT*»WODNA*K*3li-*DNA«E^filLll4IJ«rf^ai-5ii: 

X * p 17 -f /W* ft ^©»«J -7 W /l'* ft ^Sffl V ^ P, *i£ 0 ftri>T* <fe , 

20 Kfc^JW*L<ffll*bft5. 

±15(DDNA3§^W£frft?:/p ; e-*--<i: LTtt, 0>J;itf> 

25 7?K -r^^ft^) &&<D-7u^-?~^ m*-\*, Tfr7%v, 

K14, 3?-^IIfcJ:Vl IS, INT* y y^AMPWy/^f^r 
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CT i e 2 iHS^nS) , "7- M ^ !>A7f / » 3 U ygHLI*^ (N 

a, K-ATPase) % = * — P 7 ^ 7 > ^ HI, ^pf^yi^J 
5 cfct/I I A, ^n/nf^t-flli^Vt^- MH C * 7 * I tfOf, 
(H-2L) , H-ras, K-'< 5 V 0 -*BWfc**, ¥ttJ»^ 

t? (TPO) , KfUSSem a (EF-lo) , 0 7*^ 

, a*5«fctf0 ^v-^fift 5m|«lj3iU!2 4 5 V 
ft fp^yyy, Thy-l, M^o7*yy, H«TO<fR (VNP) , 

7°P^~^-, th^/fWEfla (EF-lo) ©7a^-^- 

15 ±fE^*— fi, DNAfeWILKjtK-^^TB^^-rs^ y-fe^^-ir — R 
NAO«s*«r*MS1-SB?!l (-^C^-U-^-tWW) £*TL-C^5 

BE7"J&/fl^S #*L<tt, ->^7y^/^©SV4 0^U 

jES**«W©GPR4 0O|BIR**r±, t h£fc{i#M?ll)j^ (#'Jx.ii\ 
26 ?f-=?, h, ^A^^- 7^, -7<7*&if) ft*© 

Jffl*, TO, WMIS, »^»*5l5DNA^J;r/miSW#@<> i V ADN 
A7'f7'7!J-ct^VADNA(D±tfc5^ii-gPi:LT, SfcttffFJK, ^ 
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^(Dmm^tzmmx <o nhtatiEt^c pr4o <Dmmm®z&£B%gm 

5 %(DDNAX¥ft^mc£<Oim-tZ^tfrXZ?> 0 

yw&wt^x , %<DB#$iffete£Vfcmm(D^xfc*%w<Dft&WiDN 

ttDNA^^^^-rSC^^fll^tT, I^DNA^Wib^t LTiit^ 

15 w^^^w-rs^<b^tn^s 0 

mm& xx/mm^x^m^ftte-rz <t 5 ^^$ns 0 dnaw 

fttlifti©?IMT^oEflffiWj;Waiia©itl:«P^MDN 

20 A^»J(CWr6-ar^t*-r6 0 ^0^^)^ttDNA^SftliVNfcCO« 

25 Wftt5:i^^ 0 

*^pjoiE^DNA^^-r5^fc hmmvote, ^moiEtDNA^^ 

n&^btlXte V) , «WiE^DN AO^^(Eii1-5 r <t [C J; <9 WftK 
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*«wog p r 4 o ommcmm^ w^gp r 4 o tmmi-zm&^m 
ogpr4 o<nmm^*^-tz>^tfrb. *p^gpr4 0 ^Hig-fS^ 

^«*J J; vmm<D±X J: 9 $ tiZo D N A&&^ co^ttS 

m^x^omwmm^xwm^o^xiz.^mom^DNA^'t^^t 
is *n&-tho *%woK%&DNA*%im^"tc^(Dm<nm®(D*mt s ^<d 

m%®ffo&£tffcmifo<Di£X\Z*%W<D&'%DNA$;^-r5> 0 mADNAZm 
5 r <t t «t 0 W«^i^D N A «t 5 t-^mffi^-r 5 £ t &X*Z 

^$-Brbttr*5 9, rtfttt»]EffDNA©«l1)eS:ia*1-5^i:^J:9*»W»c 

V^T, *?gP^OG P R 4 0 ©i^frttl«(D^iiJ?(DgPJio J;t>';« 

3BW<0G P R 4 0 ©*j)|5FettaiWlSfc*i^5*JIW0H«G P R 4 0 K «t 
5IfGPR4 OOftgR&S (dominant negatived) t#WtS*f 

So 
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GPR4 0Oii«^$r^1-6wi:^b, *»GPR4 0 SfcttOflMB* 

JfcliDNAlCt »9^m$tlfcGPR4 OlfliWt^^^aS, *38W 
(DGPR4 0(CJ: »)^6«jtc3Saifo'5V^f4Si4{kf -5GPR4 0 £ OMig'tttC 
10 oVT0>AWf* 

®DNA**i"*l^oaJB«:l!IWMWf«SWt«t rtbbSrttffl' 

15 ®*«W©*JIGPR4 0*J^«t»lS!fe«tV*©fii^»*W#i5>n5. 
ttS^ffiffi/i £Sr£fr, *%W<DG P R 4 0 tciHig-rsglAoB^lEttSrai^ 

■So 

£<bl-> **WODNA<ESHft*fcffl^T, *»GPR4 0»|lffi 

ttS^S^tf, *»GPR4 0»wHit+S£A©ma!Jlo9l!»*f?ft 
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(12) J ytTV Y%m 

[l] *»MODNA^iStt{l:$nfc*b hPi?LWW^M> 

C2] ^DNA^UxK-^-ite^ *Jl§^Eil*Wj3-;tf7* h^y— t? 

C5) yyflW-7^ffc5^ (4] TO*OK»#Bia, 

[6] *|gPJ^DNA^?Sttfb$tLfe^DNA|6||^^t hWHJMfc, 

[7] ttDNAtfUaJW-JHS?- jzl&m&*<D&-tf7 9 h^y— t? 

DNAM*rt"5^o*-^-©WWT-C*|iU5Sfl5 (6) >Ifefc<£>#t h»$ 

[9] VymVi&^txVtoZfK (8] £IBttW#t hnimiMfe, *s«tt>* 
Cl 0) g (7) giia*0»«5»c, W*Mfc£tt«rtt-£U u-aW-ite^W 
»a*«ffl1-Srt*W1»^^5*55WODNAlc:»i-57 p o- : E--^-JStt* 

(Eii * fc tt asr ^ * tc \%*z (om. <r> * ? v - = y yjjfe * mm-r z> 0 

%W}Votf%i- 5*^wdna(iA»«^Px.5: <t (cj: dna© 

»St&*#WM1-<5*\ t>L<f*&DNA#3-KLT^5#3S§l30>GPR4 0 
W^ttSrUff^^^^-frS r. <b (C«fc 9 . DNA^^H^PJOG P R 4 
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5) #t h®%W}®<DBftm (OT> ES«<tBSI2i-5) 

DNA?F?S^bESm*^(i*|gPJc7)/ h E S ftflift <b PfcfS-f 6 ) <D 

10 JMfrflUrLTtt, h"ifLti)tl^^-rS*^0J(7)DNA 

ttae^^^t-rsMRttjtfe^ a c z (p-jfy? bi/y 

— if iHS^) , cat (^P7A7x^3-/V7tf/l/F7^7x7-fI 

20 tLfcESlffl^(CO^T«PJc7)DNA±fc6VS±^Oifi#(7)DNAgB^J^yp 
AWMt©DNAia?i|^7 , 7'f-7-t L7tPCRfeK«fci9fl?#rU # 

Evans <bKaufma<D^?£(C:2ii:-Cff L < Lfc <b <D-t*>b iV\ ^J^fi\ -?<?X<D 

ESllfiwW, -j&iftcitel 2 9^©E s;lMii^{£/B£ft-Cv^/$\ 
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W1T** s Mb35»*ES||Bia«r»#1-S*^BW-C«*.tf, C 57BL/6? 
<y x*?C 5 7BL/6©ilPKcO'M^DBA/2 fc ©^f*f(c«t 9 Lfc 
BDF,-7[)X.(C5 7BL/6i:DBA/2iOF,) £JE V ^TWSl Lfc \><D 

5 S^mSl^P^T, C5 7BL/6v^^$:ftl^O(DT', ^tlSrffl^ 
•C#btL7cES«fi^^^T^^^^^mLfc:i#, C5 7BL/6?^ 

^©Mf i^r C 5 7 B L/6 

gLtVfctf>fc*tL-C, 1 ^v^-fefeOESmmW (#3 5 Ofi) "C^tPOT\ 
STOlIf««J: 5^S^^7^-y-«±-T?L I F (1-1 
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OOOOU/ml) #fcTfcft»#*ifiHI#rt (»*L<tt, 5%^»^, 9 5 
%2S»*fett5%»*, 5 9 0%^) T*^3 7tJ-C«F*i-5* 

if^fe"?** U lUfWwtt, 0l*.tf, hy^/EDTA»» (iiflfO. 
00 1~0. 5% h U 7*^/0. l~5mM EDTA, #$L<l**&0. 1% 
5 M)y-»/lmM EDT A) «fc 9 MJ&lfc U «ffcJJlfflitt/t7-f- 

io »isi!i«t5it«t5;tia!), gsim rtM& 

wa^w^^f^flDjBB/iai^k^-tirsri^wffi-cfe?) cm. j. ev^rtm. h. 

Kaufman, — (Nature) f£292#, 154R, 1981^ ; G. R. Martin 

i/— • ^-y • -j-^a-rvu • 7*7^;- • • y-J^yx • 

(Proc. Natl. Acad. Sci. U.S.A.) ^78^ s 7634H, 1981^ ; T. C. 
15 Doetschman V-Y—tA' • iff • ^Vf D v 5 — • T V K • L> ^ 

y^;l-^7to^- #87& % 27H, 1985¥] , **W«E S*HJ&«r$Mfc 

GPR4 0£fcf*#3BW<£>GPR4 0©»fi^»^WttWlJl*5V^r^rfflt?*)6 Q 
«P|(DDNAM^t hBf?Lib^(i, »i<OraRNAiH v M 

25 *A^J: 15 y^^-M^DN A^^Sttlb^tLfcDN 

Aia?iJ^3te^lH»^{- J: 9 s ^ ? *E#*nil&* feli-^ * * flUNMSroJfefe 
#±0*3gW©DNAiAtt|ft*35*BRJiatftx.*$*5wi:(j:J;«5, 
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-b UfcPCRjfemj:-5t¥*f-C*(l3&1-5^t*S"etS. *t MS9Lft*5«5»iNB 

ojwja t a&#j mas u fc« sn © d n Am * h o« t <d m%frh m&, z n 

10 7®)tlT*fe5o 

9»«J©*«ttlSO-»*S*Jltfc**W«)DNAflE*'bo»^, r 

15 0£5l-LT#^ft/d@ftfi, $il©G P R 4 0 ro^f nli^^i 

20 i£ALfc h7^^i=y^#t hUtHJMfe&WS:: raxbeoh^ 
y^-^x^^t MilLft^Jt^T, Jtfc^tira»iJUJ::«fc 0**930) D 

^=f-h®j^«, «&IM*j(c*tLt\ Iffiftl, *^f-V=>- 
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ttO^S-tt^^llS t i"5 gelS©^ /W £ ft 0 #5 £>T\ ^ ft h <D^m^>WM 
(12 a) *%W<DDNA<DXm^mmteklZ&®ir&&miC%iLXftm ' =f 

t'(^St5^!^L« • ™$m£W-f Slb-g^w;** y-^yi/(c 

^k^«fe, mmttim®, mmmmm. mmmmm, 

t'^hifhft, zftb4k&®it%imWk&Voxh^xt>^^L. ^<n>\^m 

nmmmzmmk&Mxmm-tzxfetLxiz, mm, iaS4. « 
atft^ffl^fu P&mfy<Dmvt. umik&<fa<D&wte tiz.hfritxm'M.m 
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v&mmtoto&mfrib 1 o %w±, l<^3o %w±, =t ■? » * t < n 

cstisass nf&#l iwiiem, yf~>*, t->k-^, *s 
io fju^4#&i$^ fcaastt-M, &ft#!ttffl0t£, mmskm, &mm&m. & 
*m&s mffim, raft**, rasm* 

20 li, AEflfflft (0iJx.tf, y^», JMtzk*Bt 

^^■L-cs#-rs^<b^-c^-5 0 
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# (#fi6 O k g LT) ICfc^Tt*, -0K:o*tt^«»*tto. 1-10 0 
mg,»*Kll*ll. 0~50mg, i*)^L<B8l. 0-20mgS 

** (fM6 0k g at) £«4i-ai§£\ -mz^mkitrnzmo. o 

l~30mgll t<fi**J0. l~20mggl «fc 9 L < tt#J 0 . 

10 £t>, 6 o k g^fctJtc^uysiA^-^-rsri^T-tSo 

20 -iteW;*:3g^<7}DNAi£*H- ST'nt-^-olMfMl? 

y~ tfit^y- (i a cz) , TO^T/^y y**7T9~ VM&=f-%tz.w\< 

25 ^7i7-^f4W5»gfife5. 

*» W <*> D N A £ H?— * — it^-efi* $ ftfc#38iJJl o D N AmWf±it 



WO 03/068959 



123 



PCT/JP03/01483 



mtt£. **WOGPR4 0*3- K-rSDNAfH«©-ffiS:*J||f|A3fc© 
13 -If 7? b-yy-HMtis* (1 a cZ) -C11*LTH5»£\ *3§PJ 
©GPR4 On&SLtSIBMt?* $^©GPR4 0©ftfcDl:j5-^7^ h 
i/y-if^m-r^o lot, 0J;itf, 5-/n^-4-^nn-3-^yK 
5 "J^U- ht^y^K (X-g a 1 ) (DkjteB-tfy? hi/P-H 

(Dgwtteznmzm^x&k&i-z^t^xy, ffi(Eic;*:$8W0>GPR4 o<d 

GPR4 O^S^^^fcli^oWlt^^^^r/l'rk Kft£*T*@£U 

y^»tt«4aAttK (pbs) -e»m> x- ga i &<£t£&&wx\ 

10 lftli3 7Wifit 3$3 0^<CV^L1I*MR*S W^lmM 
EDTA/PB S«-eife#-f3r £fCJ:o-C, h S^— tfKJft* 

mRNA^^fflUT'bctVNo 
20 #38Etf>GPR4 0©»ffilU iGPR4 0OiiS:ffilt5; t^t? 

w*«r, *^©gpr4 otDmm^&cm&i-zm&teifo^ffi 

*«W©DNAtC^5^B*-^-gtt*|aS-t-5^«5*yi:tt^ro«[fi % 
25 «W<7)GPR4 0£)$g91£Pl : SU KGPR4 0O«fi6Sria*i-<5rt^'C 

*HPjOGPR4 0<D®m*±lz.®mi-Z>1&Bk LTtt, iffiflftel* 
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mm&, ^mskm, &mmmm. mwnm. #«'>as, swu^a^ a 

^y.^yrw^- ^fy^y;-?, ftJMKfc, iM£tt£A, J©J»*t3u 

z<D&nzLX&btiz>Mffl*. %±xi&m&xhz><DX\ Wittf, t h£ 

Rfc£4^;fctt*©£©S5*f4, *t**A, t ft if lz 

gtLT) fc*3V^-Cfi, -Bl:otilb^^0. l~100mg, ff*l< 
ttHftl. 0~50m g> «t«J»*L<li^l. 0^2 0mgS4t5, 

£\ -B»CO#tt<k-fr»*j|ftO. 0 1~3 Omggg, L< tt^O. 1~ 
2 0mg§£ «fc 9#£L<(i$jO. 1~1 OragM^fliaitCJ;^^ 
t5©W«5^-Cife5. i&commvm&h, 60k gSfc LfcSSrS 
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m^3§9?.-r5J: otemj&W&ffiiLi-tiit, WOGPR4 0 

IUPAC — IUB Commission on Biochemical Nomenclature <fc ■5B§-^-fc 



DNA : tfmWl 

c d n a : > v xmm 

A : 7j-> 
T 

G : 

C : h v'i' 

U : £9'>/U 

RNA : ytf&fift 

mRNA : ^ yfe^S^-t— y aK&gf 

d at p :m->7f;->yzyyK 

dTTP :7^->fv^H^Sf 

dGTP :ft^^7;i/y£Uy|[ 
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dCTP irt^v-^f^yHUx^ 
ATP : Try ->y£!Jy® 

EDTA :xf 1/^7;>W 





SDS 




5 


G 1 y 






A 1 a 


: Ty=-> 




Va 1 


: '<v > 




Leu 


: n^^/y 




I 1 e 


: y y*yyy 


10 


S e r 


:±])y 




Th r 


: 7. \y^=-y 




C y s 


: "y^T-A y 




Me t 


: 




G 1 u 


: $ >m 


15 


Asp 


: T^^y^yM 




L y s 


: ViSy 




A r g 


: T;\,3?~y 




H i s 


: tXfSy 




P h e 




20 


Ty r 


: f-ui/y 




Tr p 


: hV7°h77y 




Pro 


:7°vVy 




A s n 


: T^/n 0 ^^^ 




G 1 n 


: tfiV* $ > 


26 


p G 1 u 






* 






Me 


: y 




E t 


: ^^vl-g 




B u 


: ^?vWg 
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10 



15 



20 



25 



Ph : 7i-^i 

TC :f-T % /l)i?y-4 (R) 5: KS 

T o s 
CHO 
B z 1 
C1 2 B z 1 
Bom 
Z 

C 1 -Z 
Br-Z 
B o c 
DNP 
Trt 
Bum 
F m o c 
HOB t 
HOOB t 



p - h/uxy^/i'7*=/i' 

2, 6 — v 5 ^ p P^^vvk 
^O- v7 i> ^- •> * /V" sH — /V' 

t -^hdr^/^-/> 

hD7i;- /w 
t -:/ h*^^ 

1,2,3 -<<>y h vr-yy 

HONB : 1-t Ko*S'-5-//U#/V*i'-2,3-^;&>M^W 5 K 

DCC : N, N' u $ K 

m?m%-: i 

ia^i#-§- : 2 

$^(Ov>^iii^GPR4 0£=>- c DN A^lfiSBE^OSr^i-. 
gE?'J#^ : 3 
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mm^- : 4 

%.W%V>7y HfW^GPR4 0£^- K-r6cDNA<Dtg£ia^l^^-r o 

: 5 

mm^- : 6 

$^(0t H&&GPR4 0^=i- K1"5 c DNAWJtgSSa^J^r^-fo 
SH^J#-t : 7 

io i~o 

mm^ : 8 

WT^H^J 2 £*Stt5 P C R£/£T?teffl LfcT^-T 2 (Z>JtgSIE?iJSr* 
-To 

mm^- : 9 

15 JWT^HJfcflJ 3 iztsttZ P C R&j£T*{£ffl Ltz-fyJ-?- 3 ©*£SBB?iJS:^ 

•To 

gE?U## : 1 0 

vxT<Dmmm 4 5 p c RSjcs-c-teffl ut:/?-^- 4 ©iie?!^ 

, 20 E?iJ#-§- : 1 1 

WT^Hftlf'U^&ttST a qMan P C RSJfCffiffl Ufc^y^-W 

ia?ij#-^ :12 

J^T^IIIfetfHiCfcttST a qMa n P C RSJ^T*^ffl Lfc^o— ^Wl 

25 ssa^ij^r^-fo 
ga^ij#-§- : 1 3 

JWT©HJfefi»j4»i*i»tSTa qMan P C RS^t'^ffl LtzZfy-f -*—<n 

mm^- : 1 4 
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^TcPH»j4K*5tf<5Ta qMa n P C RfclfcVi&m Lfc7°7^ -?-<D 
&gga?i|£^1- 0 
: 1 5 

JWT(7)ll3£M4{C^}t5T a qMa n P C R£JfcT'f£/B Lfc^P 

5 sia^y^-n 
sa?ij#^- : 1 6 

WTC0HW4{^ft^Ta qMa n P C RS^t'tffl L^7°7^ 

i&gga?ij£^ih, 
mm^- : 1 7 

sa^j#^ : 1 8 

*3i^<D#~^1>vl^3i5GPR4 O^n-KtScDNAOSOTJ^ 

mm^r : 1 9 

ia^J#-^ : 2 0 

uT^mmm 5 icsms p c rrj^-c^^ \,t^? j ^-^mmm^-t* 

20 Ba^J#^- : 2 2 

mm^ : 2 3 

gfi?IJ#-5§- : 2 4 

25 ETO»l 7 {d&ttS P C RKfcX'&m Ltz?7 J -?-<D)&mm&7f;t 0 
mpm%- : 2 5 

gT©M 7 KlfcttS P C RSf&f^ffl Lfc^P-^Oi!lSia^)^^ D 
ga»-S§- : 2 6 
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mm?r : 2 7 

mm^ : 2 8 

5 ia^]#^- : 2 9 

sa^j#^- : 3 0 

*^BJtD/>i.X^-S3l5GPR4 0£=> — c DN A?)&XiE?'J£^o 

SE?iJ#^ : 3 1 

IE?IJ#^ : 3 2 

WTOHWJ 9 jdfcttS P C R£j£"CM£ffl 2 (D^agE^iJ^^ 

-To 

15 IB?IJ##- : 3 3 
ia^J#-§-: 3 4 

siRNA m40 i 10 3<D±yx$k<Dl&M&il%^i~° 

■ 3 5 

20 siRNA m40il0 3 CDT yf"fe V ^^O^SSE^J^^-fo 

82?lJ#-§- : 3 6 

siRNA m4 0 i 2 5 6 coir y^^^SSE^J^r^o 
ME?'J#-§- : 3 7 

siRNA m40il0 3 <7)Z ^ f"ir ^ *i^&giE?'l£^-f o 

25 SE»^ : 3 8 

^T£>«#iJ 2 0 Wotf 5 P C RSi^-C^ffl Ltc??^ -^-(DmMZWl&TF 

"To 

SE^J#-§- : 3 9 

liTF^Hli&tf! 2 0 (Cfclj^P C RKJ£-Cl£ffl tfcy^-f -^-^SSE^JSr^ 
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"to 

■. 4 o 

£XT<D&%m i legits pcRSMffl Ltz±yxm?7'('?-<Dt&mm 

5 BE?iJ#-5§- : 4 1 

&®(DmMm2X*nbtltz&nm&fcE scherichia coli 
TOPlO/Zero B 1 u n t -mGPR4 0(22 0 0 2¥3£ 1 8 

10 P>^«»o<tfrfTSClTi **»6 (*{£#■!§• 3 0 5-8 5 6 6) W 

&ftfr«ffiA£*ftflJ»£«r£Bf 1W4ft»K-fcy ^-lc»K#tF E rm 
BP-7 9 6 7 i L"C, 200 2^2^14 0 frb ^BRJfip^BRmffiJUE+H* 
BT2 — 1 7-8 5 (M#-^5 3 2-8 6 8 6) WfltHfeA • IS#W9S9f (I 
FO) K3rf£#-5§- 1 FO 1 6 7 6 2 £ L-C*rt££*lTl*5 0 

15 ^5iOHJ(S01J3T-#f>tiyt^Slto^E scherichia coli 

JM109/pCR2. l-rGPR40« 2 00 2^3^18 B^bSftSCfT 
igfcfeAS^SWI»^9S0f ^rff^lFtt-fey^-^ieS-^FERM BP 
- 7 9 6 8 i:tT, 2 0 0 2^2 £ 1 4 0 ^bWH&A • 3S#WS5flfr (IFO 
) 1 F O 1 6 7 6 3 t LT*K$tlTV^o 

20 &i&<Dmi&M5X''&btltlMWfc%ifcE scherichia coli 

JM109/pCR2. 1 -monkey GPR4 0142 00 2f 7fl 2 3 Bi»t> 
»lAfT*«feAS*ailH*'&W^f WfF^ttffte-fey^-^KS-^F ERM 
BP-8125i: LT*rK$*lTV^3. 
«»©^0j9^»&;h,fcJ&JWEijl#E scherichia coli 

25 JM109/pTA hamstarGPR4 0li, ff^Escher 

ichia coli JM1 0 9/pTAh ams t e rGPR4 0Ht, 

2oo2¥i2^n Bfrb®&ft&tixAmm&to&&m?m &&&®*t& 

-trl'*— KfcKflMrFERM BP- 8 2 5 8 t LT*tfi$ttrt^ 0 
$a&tf>|&ife0!l 2 1 -C#ibtl7t^W*s^^E scherichia col 
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i DH5a/pGT-GPR4 0li2 0 0 2^12^ 1 1 S *»b*llSCfTft 

&AMM&m®^w%,m wn^wte-fe^^-icipteft^FERM bp 

- 8 2 5 9 <t tT^fe^tlTV^o 

^^^7- • ^ u—~V>f (Molecular cloning) tdfEOc ^tlTV^^fet^ 

0 fc„ 

###H t hGPR4 0 (F)3j&^/<9 <Df||fg 
10 t h G P R 4 0^3- KtSDNAHritimTO i CR^Ci M 
t/c 0 1-tet>h, 5'>CGTCGACCCGGCGGCCCCATGGACCTGCCCCCG<3' -C^^tl§^-y ^ - 
DNA (mtm^: 4 0) £i? y^i7° 7^ £ LX, 

5' >CATCGATTAGCAGTGGCGTTACTTCTGGGACTT<3' T?^ $ tb5 ^" y =f D N A (E?IJ## 
: 4 1) iSrTyfty^iT'y^v-i LT\ #*20praoK lOXAd 
15 vantage (S»jg|g) 2 PCR Buffer (CLONTECH) 
5jul> 50XdNTP mix (CLONTECH) 1 u 1 , 50XAdv 
antage 2 Polymerase Mix (CLONTECH) 1 /x 

1 , iSDNAiUt HlcDNAig (CLONTECH) 1 M 1 fc^tf 
HM5 0/ilMU ir— v/H^ ^7- (Gene Amp (£*$MK) 

20 PCR system model 9700 (Applied Biosy 
s terns) ) Jffl^t96t;, 1 £\ i^T 9 6 0 C, 3 0#-+6 1°C, 3 0 
?>-*7 2 < U, 1 2 0#£3 SfM^HfefliSU ^l:7 2t, 10»I 

^^^/d^attcrss^o^ s^T^^T^p-^y/i-m 

m*H)-r?.c:i{cJ:i9^-(7)yp^^ h^r#, TA^-^y^yF (In 
25 v i t r ogen) ^rffll^T^ 7 n--y^'L> «{g^IE?iJ£5£fg Lfc 0 PCR 

^JPS^Sa 1 I (3SH3t) , CI a I (^ 

i5U<9tBLfc 0 #^tvfe^>t (l^llkb) £p AKKO- 1 1 1 * * - M >g A 
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mmm 1 th^GPR4o izni-^mmmoR^comm 
cHo-Kianswi mcmm^m^^m'o i o% ^jishm dnvi 

t r o g e n) F - 1 2tgi& ( I n v i t r o g e n) 

#Lfc 0 h7^7x^-> 3 V^tf 9huB(-1 0 cm 2 htz<9 4. 5xl0 5 i 
5 <D&MS£rlf 5%C0 2 M&^M&£tltcC0 2 tm%$^X3 7°CX*1 5 B#ffl 
m±ig# L/c„ h7^7i?-> 3 y|iLipofectamine ( I 
n v i t r o g e n) £fflV\ K^tt^fe^ Cti^^o fc„ tg#3§ 
{C6-we 1 1 7V- h^«ffl1-5^«, J^TW<t olZftvtCo £"f\ 1. 
5 m 1 §fa-7'^2$fflf U ^^tltCOp t i -MEM- I t£M ( I n 

10 vitrogen) ^lOOjil ft&Ltz e <tkiZ s ft ^(D^f- \Z.%kW<t 
? — n g, fc^^JCL i p o f e c t am i n eKl!r6 ^ 1 fsflOtg, 
m%*m&L, 2 O^^^fifCflgL^o ^Oigf&fCOp t i -MEM- I J§ 
M8 0 0 ^ 1M/:F7^7i^^3 yfflJB'&ffcS:, fcb/^C&Op t i 
-MEM- I^$^teSrfflV^TSfe^^UfcCHO-Kl«^CgsM > C0 2 ^«5ff(C 

15 T 6S#P^t*#Lfc 0 igm&nmmn, PBS (Invitrogen) 

XU LtzWi. 0.0 5% H y ^v-y • EDTA^ ( I n v i t r o g 
en) SrfflV^iiJ^U &>bmfKX®W. Lfc, #<btlfcttOtSc^ffiiJ^ U 
t%M2 0 0 n 1 fofcf? 5 x 1 0 4 {@(DM^^tL5J:9^#f?t, Black 
walled 96 - w ell plate (Cos tar) (CI "KhtcQ 2 

20 0 0 m l-fo#a&> CO 2 tg#t£{CT-ifc*g#L/t 0 iEh7^7i^^3 

»U :^©»rt^^->7iSMi!)^FL I PR (Mo 1 e c u 1 
a r Device) ^ffiV^T«Lfc 0 FL I P R fCTMft^/U v"7 Aji 

25 1 u o-3AM (DO J I N) fo5^(2F L I PRT^ir^ 

Zftommzmifo&fcfr1-Ztz)b(D7ytJs<y77-&ftf$.Ltc 0 HB S S 
(Invitrogen) lOOOmltdlM HEPES (pH7. 4) ( 
DO J I N) 20ml ZlMTLtzmm (iiXr, HB S S/HEPESii) (C, 
7*B^K(Sigma) 7 1 OmgSrlN NaOH 5mnc*gfl?^£ 
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P>l;HBSS/HEPES^5ml SrJP;L«'&Lfc*iK 1 Oml Srfi^PU 
^<Dfeffi.ZT ^yyr — t LfCo Hkfc F 1 u o - 3 AM 5 0 m g£2 
1m 1 DMSO (DO J I N) (£j£#U £ ktC^gtf) 2 0 %7°/U-d ( 
Molecular Probes) ^OxiS^^ 10 5^1 O^Jl&iEikfif 
5 £j&0QLfclO. 6ra 1 WTyt^^^r-Ci^ MfeMML 

K-ikft&mmmz 1 0100,11 -r o#&&> c o 2 tg#^{c-c 1 

T-Srffi^-rasi*- Lfc&, FLIPRCtyhLt S«*»8CHO 
10 -KlW:ttt5^ity//Ht7^t^f^5/77-5:ffl^tML > IS] 
*:FLIPRl:tyhU;, &±0>W&«£ifi Lfc&, FLIPRCt#l 

7 jV^i/y^H (farnesoic acid), 5. 8. 11 — eico 
satriynoic acid, 5. 8. 11. 14 — eicosate 

15 traynoic acid, 3r V^i (oleic acid), V 
J (linoleic acid), V J U^m. (1 i n o 1 e n i 

c acid), 77^ K>B£ (arachidonic acid), ^ 
■4 x-fr^ypzLi/fjfc (eicosapentaenoic acid, EP 
A) , 3^4 ^l^v 1 ^^^ (eicosadienoic acid), ^4 

20 =ffh V *.>Wt (eicosatrienoic ac id) v K^f^^lJ" 
^yH$t (docosahexaenoic ac.id, DHA) % K^-tf- h 
V (docosatrienoic ac id) , 7 K^B? (a d r 

enic a c i d) , 7 "7 V >W£ ( 1 a u r i c acid)^10" 5 M 
~1 0~ 6 Mto7ttzk£lZ^ GPR4 0^MMt5CHO-KlW^ 

25 g&JlZJt® «rt*/U->^AlSO±#) t5rt»of; (Hl-13 
) 0 =iy h u-,V(D%W<W~- (75^$r^ALfcCHO-K lUBflST'fi, 

j; 9^¥^£fbti^75^ofc„ -r^^^, gpr4 o<Dtim'&v#> w>mm 

MMM2 ^^^m^(DGPR4 0£ = — c DNA(D^ d-^V^ 
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$ * Jftlfll cDNA (Marathon-Ready TM c D N A ; C 1 
ontechtt) Ut, 2i@^7°7-r^-, 77^-1 (fflm* 

: 7) Xt*/7>f^-2 (IB?U#-5§- : 8) £ffl^TPCR£ff&ofc„ PCR 
5 {dfiP y r o b e s t DNA polymerase (^fiif) ® 
9 8°C • lft<D&. ©98t - 1 0$\ 5 5°C • 3 0#, 72t - 6 0fJ>£4 
OM, ©7 2°C- 2#W#g£j££fT*ofc 0 SM, iMtfM«rZ e r 

0 Blunt PCR^ p— —^y* y h (Invitrogenfi) (DM 
^fC Ufc^o-C7°7^ 5: K"<* ^— p CR-B lunt (Invi troge 

10 ntt) v-~V>fLtz 0 ZtlZ^mMTOP 10 (Invitrogen 
*±) {zmALX, 7?*% K&KfO* n-yfck a n a my c i n e SrafrL 

*y^*&M£^ft*:"^£ = -K1-5cDNAgfi?iJ (BayiJ#*: 2) £ 
^OcDNAJ:9«f m^tbST^/BfeE^J (E3Fy#* : l) Sr^-f 
15 W^7^mGPR4 Ot^Lfc. *fc^ft3£&ft£*Jl§ffi (E s c 
herichia col i) TOPlO/Zero Blunt-mGPR 
4 0 tfc 0 

%MmZ yy MHft*©GPR4 0S:3-r*t5cDNA^D-=:^ 

20 77MlcDNA (Marathon-ReadyTM cDNA;Cl 
on tech |±) Sr^tLT, 2fitf)7 P 7'f 7°7-T^-3 (E?iJ# 
9) &U«^ , 7-f-r-4 (IE?lJ#f-: 10) SrfflV^T P CR*fT*o^„ P 
C RiCfi Advantage 2 Polymerase mix (C 1 o 
n t e c h) Q)9 6°C • 1 5h ©9 6t • 1 0#, 7 2t - 2M5 

25 EI, ©9 6"C • 1 0f}\ 7 0°C • 2#£2 5 0©!, 7 2t • 5 #0>#ftRjfc 
&fT&ofc„ *Hg*5&TOPO TA Cloning Kit ( 

1 n v i t r o g e n|±) <D^\Z. Ltztf-DXZf?* ^ K^?-pCR2. 
1 TOPO (Invi troge n|±) (d^ P-^y^Lfe 0 wtl£*J]§® J 
Ml 0 9 (£jB3i) IC^ALT, 7*7*5: ht^P-yhmp i c i 1 
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HA, $r&G* w«^*«:aH6*flc^y/"«^*3- K-f5 c dnaK?"J (@E?'J 

4) &'&tio r^c dnaj: i?2»#tu$n6T^ y^sa?'i (K?U##: 

3) ^WrSff^^^Srr GPR4 0 bfiiZ, Ltz 0 *fc»«i5»#** 
5 ^(Escherichia coli) JM109/pCR2. 1-rG 
PR 4 0 t^Lfe. 
HJSfe#'j4 

(1) ^I^J:^i 

N I H- 3T 3*><fct>*B 1 0 4ttlJ!afiATCC^bJ»ALfco ^"?*li»/3 
10 £HJJ£ttM I N - 6 teXffl. (Jun-ichi Miyazaki et al. Endocrinology, Vol. 127, 
No. 1, pl26-132) tm.<n>h<D*{$Lm Ltz 0 %tl?tl<Dmj&\* 10%FCS^ 
tfDMEMJgifli ( I n v i t r o g e ntt) Vzf l^a ^7 )V^s h 

(2) RNA<Z>J*tH*3j:tf cDNA^fiJc 

15 t hiaJ:^ ^ ^o|i||fcji:*3»t 55691^* icfflv^fcc dnau, t hfcit/ 

•7^©#illW©p o 1 y A + RNA (^P^fy^tt) ljigH7 
^A:7°7^-£fflV^$fe^&J&L/c: 0 ff^iSu p e r S c r i p 
tl I (GIBCO BRLtt) £&fflU a h a -/WC Lfc^ot 

x^/-yuWLtTE 1 0 0 m UmMLito 

20 -^?*<£>M&&cD c DNAI±, BUfoZT r y p s i n-EDTAt'lWL 
HM^Lfcl RNeasy mini KIT (Q I AGENtt) <D 
^-zlTMzM^Xx. o t a 1 RNA£tttHffi$lLfCo J&ffiLTcRNA 1 
u git Superscript II (Invitroge ntt) C0t = j. 
7;Hl^ot7>^^ffl^Tf i r s t strand cDNA^M 

25 x^y-;^lUTE 1 0 1 CMtt. 

(3) TaqMan fcAH^fc^S 

MfiJfccDNA (5ng RNAffiS) *5 it/HaiiatSlc** c D N A (2 5 
n g RNAfS^) tCftU *tttRlS&t|ST a qMa n (ffiff) Un i v e r 
sal PCR Master Mix (7^7^ F^t^rAX^t^ 
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y^li) , GPR40MTaqMan W Probe Kit ( 
%m : 1 1~1 6, 7^7^ hv^t^fAXv^t^^t^i) 
1 5m 1 O-^f+S^*(cM^R^^ffofc 0 &7*7^-, 7u-7<Dm 

5 TaqMan (Si) PCRtt, ABI PRISM (Sii) 7 9 00HT 

ftfflLfcSOTttTaqMan (^|) Universal PCR Ma 
s t e r Mix K'M it's 7*7- AX^t^V^tt) CDt=*. 

10 *9#S±fiJc«J<D^l:6<jTa qMa nWtfffi, 7900HT SDSy7^i 
7 (77*7^ FVM^^7AX^+/N'y^|i) ^JH^-Cffofco nf- 

t^ilffiJc/B^fc^*^ Ja*««^«:£tf*«8E*n<OcDNA Urtf ( 

t KG PR 4 0) tLtcltP lasmid DNA (-7^ GPR40) ^ffl 
^;10 7 ^-/wel lHl0 2 3t'-/we 1 lHV<Dtt&6 
15 3C T *a»&ft#tLfc. 

t h#SSitroGPR4 0 mRNA<7)|g^*Sria 1 4(C N v^^^l 
»t'©GPR4 0mRNAOM»llll 5 (C^1" 0 t MM|-Cf±, BMI» 

7j^^-r^DNA^S!t LT, 75 J-*— (SE?iJ#-*§- : 19) St>*^°7 
(iBJIJ*-^-: 2 0) fcffl^TPCR&fTfcofc. PCRCIJ Pyrobest 
DNA Polymerase (TAKARA) V \ ® 9 5 *C • 1 #\ © 9 5*C • 
25 1 0S\ 58°C • 20?J\ 7 2°C • 1#3 0 #£4000^, 7 2 °C • 7^W#ftSJ^Sr 

- (E?IJ#*: 2 1) RXly°yy(^-2 (SE?iJ#-5§- : 2 2) £ffl^Tnested P 
CR*ff4ofc, SfSI, tgM#>£TOPO TA Cloning Ki 
t ( I n v. i t r o g e ntt) ^Ctfc^ 0 ty7^ 5 K"*** — p CR 



WO 03/068959 PCT/JP03/01483 

138 

2. lTOPO(Invitroge nth) \Z.$ D-^>i/tfc 0 Ztl%±m 
IJM109 (^Sit) CiALT, ~fy** K^o^P-y^amp i c 
i 1 i n^irLB^ig^-eiliRL/Co m*<D? o-:/<D:&£ia?iJ£fl?#r 

5 Wt: 18) £#fc 0 rcDcDNAi^^tttS^ixST^y^gajiJ (g2?lj 
17) ?r^W1-5ff^^^^ ^monkey GPR4 0i:^Ufc, £fc 
^fCi|£&#£:*:j]§® (Escherichia col i) JM109/pC 
R2. 1 -monkey GPR4 0t^Lfc o 

io ^^^J£iSf^ffl 

MI N6Mfi#KI2*c#4&^PE9 15%FCS (Trace Scient 
ific Ltd.), 55kM 2 -tJlsjj? b^? /-/K 1 0 0 U/m 1 ^< 
= $✓11 ^, 43«fct>*l 00(ig/ral * hU/h^^^DMEM (itj^' 
yl^rj — Invitrogen) SfflK^lLfc, 9 6 V aDV? V— h \Z. 

15 1 ^?3l;V^ V) l 0 5 <@©M I N 6£fllfl&£}f #, 5 %C O 2 ^l-M£ tlfcC O 2 
i#*3fC:T3 7 o C-C3 0^±g*L7t o 1 0%FCS (Trace Sci 

e n t i f i c Ltd.), 5. 5raM ^3-7, 1 0 0 U/m 1 
>\ tSXTfl 00/jg/ml 7* h^^i'^tfRPMI 1 6 4 0 (^ 
;pa-^^, Invitrogen) fefc 2 4#W#* L-fc 0 # 

20 flS&RSIteJ: !9|&irLfc$, 10%FCS (Trace Scientific 
Ltd.), 11 mM <f/V=i — * % 100 U/m 1 *<—i/9 V, &&Xfil 0 0 
n/ml ^F^Fv/f->y^tfRPMI 1 6 40 (^va-^^t, I 
n v i t r o g e n) "C« Lfc&ttM-^JkffT/K/ 5 V (B S A) ft 
(4 : 1, *Mt) £ML, 5%C0 2 fllS{CWSE$iXfcC0 2 «fi9B^ 

25 -C3 7°CT*9 0^ (£fcf*6 0#Pb1) S»9 6!?x/1//I/ 

-h£l500rpm, 5#fl3&.frL.fc&, J£Si±fiif£l3i|X L-fc. C<Dt£SI± 

-rA7 7 /U-?i/T) i;f^57^A/7yt^ft (R I A) KTfllJg L-fc. 
^1 /^;fy^(Pa lmi t ic acid) (ID 16, 017), 
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y — y J WW. (y - 1 i n o 1 e n i c acid) (HI 1 6) , ioXXf^-\y 

^y|(oleic acid) (El 1 7 ) ft <i:'<7>iggtJ)i«£ 3 0 0 m M~ 1 

6M(i, «^>J4 (HI 5) TlEicLT^5iI9GPR4 0£#J|ft(C#S 

|»|7 7^ h#§7 y^WNy^ic^it 5 G P R 4 OOM 

Ottt, 8») &0f8L toLfc^, ^t5«LTMI$ 

it, ^mWo+r^Miffip^^^y^^mtfco & tarn t ©rati k& 

^itTioV^fc 1 mg/m 1 37^t-f XI (v'/v, C-7 6 5 7) 

15 ©5m i ^^-i-j^ftALfco mmzmcDmm^wom^. 3 7t* 

^^ll-Ca^^i 9 Lfco 1 0m l©HBSS»LT5~6|HlkVyT 
-fy^Lfct, 1 Om 1 <DHB S S^r^DLT 20t°^yr-f ^^tfc 0 2 0 
miroHBSS»U 4^r B mfttfc^, ±.m&1rX, #|lOml(DH 
B S S^»tr 2HJt°^5/T-r y^Lfc 0 £ bldl 0ml CDHB S S&^JP 
20 tt2Hlt^^f^ >^bfcm, 2 0ml©HBSS»L s 3^#IL 

v^-M^Lfc SUcOv--*— WCl 0%FCS (Trace Scienti 
f i c Ltd.), 5. 5mM 1 0 0 U/m 1 U *JJ: 

O'lOO^ig/ml ^hU/hW-yy^ttfRPMI 1 6 40 * 
25 ^"a, Inv i trogen) tAil, JiSrKiofc^-^ 

#fli^*3J:t>'±fE-Ci#ibti/c7yy>^>^^^ I s o g e n 
i/-yft) tt^t^^XL, -7x a 7yH:Lfc^oT t otalRN 
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AMLfc 0 mbtltc total RNA 1 u gH7yW7^^-, M 
m^mmt LTSuperScriptll &fc^mm (G I BCO BRLtt 

/-«Ulf7K4 0*; ltC&fi? Lfc„ GPR4 0raRNACMi^ 
5 ftfi Sequence Detection System Prism 7 

700 (ABitt) ^fflv^^ofc 0 Bftmfc^mmt&mntifrnyyj-?-- 

tLX5' — CACAGCTCTCCTTCGCTCTCTAT — 3' (MB^J 
##:23), 5' — C AGTTTCGCGTGGGAC ACT— 3 ' (IE 
: 2 4) &£XfT aqMan probeHT5' - (Fam) 

10 TCAGCCTTTGCACTAGGCTTTCCATTGAAC- (Tarn 
ra) -3' (ffi?lJ#-5§- : 2 5) ^JSLfco RT-PCRS»TaqM 
an Universal PCR Master Mix (PE Bios 
y s t em stt) 12. 5(il|:, Will 0 0 m MCb-fyJ v— 0 . 
2 2 5/i 1, 5 /iM©T aqMan p r o b e £ 1 . 2 5 m L fccfcULLIE 

15 tlttlLfcc DNAfg$£l ju 1 *Dx.> aMS*t?&KJ£ffl*$: 2 5 m 1 <b L/c 0 
PCRSJ^(i5 0t: 2#\9 5°C 10«, 9 5t 1 5U\ 6 0*C 1 

PR4 0tfi&m&LX^ZZ.k&m£tl1t (Hi 8) o 

#~^-tfvU M3kg) ©PJW*3<tU ? ^li^«r^^'C§JWL, ^Jfo. 

I'fc^ALfco fc?)^C*HBS Steffi? U *ft$*t*JV^lmg/m 1 
25 a5yt-* V ($/^-*\ C-9 2 6 3) »2 5 m 1 £ 7J = a - U «fc fl-ft 

Alt mfrteallJftd>b$)!>lltU ^t^'5mmEgW:/^*Xll 
a»<SJofc«L 3 7r7Km c P{CT2 O^WISi 5 Ufc 0 |[+ml(DHBSS<D 

fcbri^fcHBS SfcJgfcU flcJfiS-ttrTfc^fcl. 7mg/m 
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1 ny^t-f XI (^-7, C- 7 6 5 7) »15ml^^QLT3 
7°C*®<WZX1 5ftfflMt j Ltz 0 iC-hm 1 OHBS S<DWMt t^TM 

X t o t a 1 RNA» cDNASr^UT, Sequence Det 
ection System Prism 7 7 0 0('i ^)GPR4 0 raR 

10 N AVy^mZXtbtz, tztz Lt^I©GPR4 OmRNA<Dt%t)&t&tii(Dtz 
«>* -?—b LX 5 ' -GCCCGCTTCAGCCTCTCT- 3 ' ( 

B2?IJ#-^ : 2 6 ) , 5' — GAGGC AGCCC ACGT AGCA— 3 ' ( 
SE^J#-^:2 7) ^i^TaqMan probet LT 5 ' — (F a m) 
CTGCTTTTTTTCCTGCCCTTGGCC— (Tamra) -3' 

15 (g£?iJ#-^: 2 8) Zi£%Ltz 0 Z<DfaM^ SS^Kfc^T i> 7 V?;w^y* 
IT-GPR4 Qtm^LX^^Z. ttmUZfrtz (12)19) <, 

AA7;?-a^H I T-T 1 5 c DNA^iSi LT, 7°7f-r-l (IB 
20 ?iJ#-5§-: 3 1) &0*7°7-Y^-2 (K^J#f- : 3 2) ^ffl^TPCR^o 
fc„ PCRCIi Klentaq DNA Polymerase n — y 
77^) ®9 5t • 2#, ©9 8°C • 1 OfK 6 3°C • 2 0fJ\ 7 2 

°c • i^3 5M, 7 2t; • 7^#ftsj^^ff^o/-c 0 Rfc&, mmm 

ft?rTOPO TA Cloning Kit (I n v i t r og enli) C 
25 faftlCLtzfi^XT 0 ?* ^ b ,v <^-p CR 2. 1TOPO (lnvitro 
genii) {C* o-^>^Lfc 0 ^tl^^JliK J M 1 0 9 (£®£) CtAL 
"C\ 7"7*5: F^o-yhmp i c i 1 i n Z^ttL Bm?it%i&tpX 

WN'^a- c DNAia^ij (ia?ij#-^: 3 0) £#fc 0 i£>c 
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DNAJ;<9^£tiJ£*i5T? ;mW\ IM&m^ : 2 9) 
^Bams t a rGPR4 0^Lfc o 7£ff3gmft£*M ( E 

scherichia coli) JM1 0 9/pTA hamstarGP 
R4 0 <!:ift£Lfc 0 

5 %mm\ 0 t FGPR4 OcDC^^f" K^^tf^^^joJ;^^ 
thGPR4 0OC«^ K, Cys Ala Ala Arg Thr 
Gin Gly Gly Lys Ser Gin Lys (Sfi?'J#"*7 : 3 3 

ftfr^, BSA 20mg^ 0. lMl)>^lii (pH6. 7) 2. Om 
10 l(Ci§fl?£-fr % N- (7 — ^l^f $ K^^y ndf-iX) t^-^;K (GMBS 
) 2. 8mglrttrDMS0^2 0 0 n 1 <b?m^b, ^UX 3 0 $ it 
fc e 2mM EDTA£-££i>0. 1 M y :/®^fff<£ ( p H 6 . 5)-0¥$HbL 
fc-fe-^r^'^^^G- 2 5^7 7^T'jilHJ(OGMB Sl^MSr^tfc^, 
5 KSO^A$tlfcBSA5mg i 0. 1ml c^TM-i&^-frfcCi^T^ K 
15 0. 8 4mg £Zm&L, 4X:X'l&Efc£l£tz 0 ^g^Tki-xt U 

4 < G'C-2 PW3iWLfc 0 8 ilSfWBALB/Ctf!«-v ±|E, CMi^f- 

K-BSAl^J<)0. 0 5mg/E5:7^/^ h ktC&T&ig Lfc 0 

20 HSfctfiJll ffi#!7^kV-?-^j-^v/^-if (HRP) m$i<kCffi^7?-\?(Dft 

m 

ilS^Cffl^y^K (IB?IJ##: 3 3) <h HR P (^^ij^feffl, 

yy^y/^Afil) ££&fl«U mmftmmfeitk (ei a) 

Lfc, t4<3*>, HRP 23mg£2. 3 m 1 (D 0 . 1M !) ^SfttttfffK* 
25 pH6. 7|C^A¥$^ GMBS 1. 6mg^tfDMF^iO. 2 3ml 
£*g-£U MT'3 0#W£J& ^ 2mM E D T A£-£tf 0 . 1M 
y^BNSSffiS, pH6. 5 t'fifb $ Itfc 1 7 7 f 7 ^ ^ G - 2 5 ^7 7 T*^ 
SiLfc. :oi5lCLtf^!Lfc-eM5 KS©iA$JxfcHRP 2. 3m 
g KlNffi^/f- Klmg fc«r»*U 4TCT-1 0K^$*fc: o 0. 
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1M yvflfcflHVfc PH6. 5"C'¥ift^fc^/l'hn^AcA5 4 (7 
7iW*sT%m Xy^XftML. HRP«8KftC«!l'<7 p ? L K&#fc, 

p/y« (IgGiS#, tiy^Mm) £0. lmg/ml^tfO. 1M 
ftflftttifflK, pH9. 6gM9 6^x/W^^7*^hi;0. lmlfo 
4 < Cf2 4i^M»«Ufc. -7V- h*V yfmW£M'ktiL*. ( 

PBS, P H7. 4) TiSfc^L fc<7)£>, ?^0£fiJ^*S^fi£^£<V;:# 
10 2 5%^p^i^ (SBlfUMtS) *5<fctf0. 05% NaN 3 £^trPB 
S, pH7. 2£0. 3mlfoMU 4 tt2 4 WlLfco 

y77-EC [0. 2%BSA, 0. 4M NaC 1, 0. 4%yD^i- 
0. 0 5% CHAPS [3- ( * K7"p £VW) 

15 ^) 7°d/n 0 ^^;U*^] , 2mM EDTA&itfO. 0 5% NaN 3 ^ 
frO. 02M pH7. 0] X*WLtz^?X&i!km0. 14 

m i %toz-4T:x*i 6mms:jt^^ti 0 ^i^-f^pbs, p h7. 

4X-mftLtz<Dh, /<y7T~C [1%BSA, 0. 4M NaCK&itf 
2mM E D T A^r"a 0 . 0 2M ]) l^mMMW., PH7. 0] "CI 0 00 
20 ^(^Wt/ciiE^WJ-effMLfcHRP^iiC^^f- K0. 1ml 

4X1X1 B&Jfc&lkfz 0 f^^h^PBS, pH7. 4X°1fcftl,tz<D 

(K I RKEGAARD&PERRY LAB. 7t^->Ia B »$!)ii^) 0. 
lml *MXm&X2 0^f«$t5r J: <om7£Ltc 0 %fcZiMV> 
25 $?0. 1 m 1 $:1]\}Z.Wlt& J &fz(Dh, 4 5 0 nm(Dty.%%. (A b s . 4 5 0) 
£3/1""— h y-^- (MTP-l 2 0, nnfltiJfclJMu 1 t i s k a n 
Ascent, Labsystems *±SU) "CZl'JS tfc 0 V *±X 
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0. 0 8~0. 1 ra g ©C«^/f K- B S A^»(cg^f5 r i: J: 9 

5 -v&BJ&P 3 -X 6 3. Ag 8. Ul (P3U1) fcffll^fc {jjUl/Y- h t° 
7n^>'W^n/Wto^--7yF^Ayp^- 8 1, 1 (1 
9 7 8) ] o ftlJBlB&tt, mm [*>f 256, 495 (1975) ] 

(cmcrtr^ofco -ft£t>ib, wmmm&&vp 3ui zztiztukmztt 

Lft^Jgli!n?3 3Hfcj*U JPMKiWUSt P 3UlfSfe©JtaPSr6. 6 : lfcftSJ: 
io 5«-&UT, 7 5 5»^fT)i;otaia^»^fco ±fif£ 

2E#KI&*Lfc&, itmSri|g<(SCt, 4 5%^yxfuy-^y3-^ (P 
EG) 6 0 00 (3y*7^hffiR) 4:0. 3mltox., 3 7VU7kW<PX 7 
^MMUTiSk'frtfT'iCo/t. ft&fftlWJ&K:tt*fcMEM&)&taU 1 5 
m 1 ©MEM^Pifci7 5 00^1 5#Mi£'fr LT±?ff&l&*Lfc 0 iOHB 
15 j&M#l$r 1 0%*f&JfcjfeJ*fc£*T-5G IT>f-T^ (ftftMH) (G I 
T-10%FCS)CP3Ul^lm lS^xi 0 5 j@Kl&5 <t 5 fc?«tt t 
, 9 6^;l/fr^y^ (!) ^otfcM) £ 1 !)x/U0. lmlfol92 
^x;K:«Lfc 0 M£3 7^T*5%^®^^^^-*-4 3 

T*l^*Lfc 0 2 4«HAT (t/K^fVf > 1 X 1 O^M, T 
20 y4X10 _7 M, f v^yi. 6 X 1 0~ 3 M) £-aA,/-cG I T- 1 0%F C S 
mm (HAT**) Sri **^S!) 0. 1 m 1 -fo»-t5 r £ £«fc 9 , HA 
T»tRJg*£0iteLfc. HATilTO^fi, &£M&5, 8B«^IB«*0. 
1 m 1 feXtzhk, 0. 1 m 1 <DH ATigJfc£r»-f6 ^ <t fci BiRfcRU IB 

0 7ml *5itJ«/<y77-EC 0. 0 7ml SrflDX. 4°CT* 1 &%lfc£^tci&, 
^j/77-CflOO OffiFfc*«L/t:HRP*WI^A*lN«l^^ K0. lm 

1 Sr^aWlCJSS^^KO. 0 0 2mMC0#ftTfc5V^«^#ST^^-C7B# 
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(ttt^p-^<7?4 , 75^, tftciSK^f-K^y^p— *-/ufitM^>r^y k 
14 * y * p — fj\s$iW<Difem 

10 ®{LfCo BP*>, '^79 Y—?±.ffim2 5 m 1 «r«0>Jg£««tt (3. 5M 
NaCl, 0. 05% NaN 3 ^tfl. 5M jf])isy s pH9. 0 ) X~%> 

A -T#p-* (R e p 1 i g e ntfcfi!) #?<MC#U #Sfcft£&KiK« 
Jfc (0. 05% NaN 3 £^tfO. 1M 9^m&ffiWi, pH3. 0) 
15 tHLfc. ^ttS^^PBS, pH7. 4(C*f 2 0 RagftrLfc 0. 

2 2< t m©7^- (^y^rttfi) (a9iiiii4U5^tt-8o 

«#Jl 5 C^^KIr^t^^^¥^Jk«4'comM^a'J^i:^y 

D^y^irCf* (I gGl^ tfy^/ufctl!!) £0. 1 mg/m 1 tti>0. 1M 
pH9. 6»9 6?i/Wxf^P7'U-hl:0. lmlfo 

^l, 4°cT-2 4mmnm.tit 0 7V-h*y ( 

25 PBS, pH7. 4) TifefrLfc Cfcft 
2 5%yoy^x-7 (®EP?LI!*±$I) ^cfctfO. 05% NaN 3 ^tfPB 
S, pH7. 2£0. 3mlfo^U 4tt*'M< H24^MLfc, 

77-EC [0. 2% BSA, 0. 4M NaCl, 0. 4%7b-^i 
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0. 0 5% CHAPS [3- [ (3 7U7d^1/) ^f^Ty* 
-^-] :/p/<y;*/u#^SH , 2mM E D T A*3 £0*0 . 0 5% NaN 3 £ 

^tpo. 02M yymmmm. pH7. o] -C'«tfc^-^^jkmo. 1 

4ral^M4lCTl 6^r«$tfc„ ZfcK, f^/U— b£PB S, pH7. 
5 4T'l!fe#Lfc<£>^ /<y77-C [l% BSA, 0. 4M NaCl, fii 
l>*2mM EDTA&^tfO. 0 2 M!i^IW> P H 7 . 0] t'10 0 
0^(C«tfd±IE^^!l-CMt^HRP^CJg-<7 0 ^ KO. lml 
t4ttl0^$ffc. h£PB S, pH7. 4X$cftLtz 

<Dh, lti±0»*gttlrTMB-r'f ^ n x/^-t*'>^«-t?SS^f 
10 A (K I RKEGAARD&P ERRY LAB. 7^3 v^,ft& 9 ®V>) 0. 

lml fcflO*.iHre2 05>raSJC&**5r^tcJ:?)«B^Lfc o kj^^imi; y 

lml &ao*#Jt 4 50nm©SM (Abs. 4 5 0) 
h y— (M T P — 1 2 0, an^ffiK^fcfiMu 1 t i s k a n 
Ascent, Labsystems $t») t?illJ£ Lfc e L/c ^f-^rHE 

H^Ji 6 Ufc*i^t^-I!:*ft57 

20 GPR4 OMft-f §73*^ h:fc«fc hWgi^^^T^fcto^^ 

###iJlT^Lfcfc h G P R 4 0|g^^^-SrfflV^Tg^*gO^j£-C 
flsJKLfcfc FGPR4 0 £3§91£-£fcCHO*fflJj&#; (CHO-hGPR4 0 
25 No. 1 0 4) £3 x 1 0 4 f@/l 0 0 u 1 MjjS^^fl^ <fc 5 U B 

lack walled 96— well plate (Cos tar) (CI 

xhtz<9 100^1 -fo^-a^, co 2 mm$$^x -mm Ltz 0 mnsK*^^ 

? A$S£>^t!)£F L I PR (Mo lecular Device) SrfflV^T 
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F 1 u o-3 AM (DO J I N) 5 0 u g £ 2 1 u 1 DMSO (DOJ 
I N) l^gfi¥U $ bt%fm<D2 0%^n ^(Molecular Pr 

0 b e s ) ^Dt^l, 105^1 <D^Jj£!Eifo.?jf Lfc 10. 6 ml© 
7 7^^777- [HBSS (Invi trogen) C 1M HEPE 

5 S (pH7. 4) (DO J I N) £2 0 m I'M U /n^VK (S i g m 
a) 710mg£lN NaOH 5 m \ b(CjilE(OHB S S/H 

EPESM5ml ^Px.fl'g-Lfe^l 0ml £»Ll»f 5o ] l^DX., 

1 KhfzV 100m 1 fo», C0 2 #*«tCT 1 l*IBH&*U jftJISfc** 

(S^WM"C3mM) 5r7^-M:^ftU mm^F L I P RtC 
±y hbfco ^±©fJM^^Lfc^, FL I PRl:t^/Kf«i» 

ZffiMLXT hflMJ©fcW*frofc. 5 T=f~* hT' 

u\&s, 7^^ H^fflo^toj^^^istmiat y y / u>-^ 

20 «[<Z)»kS:fflv^ffl*RiS:*i»«k9, E C 50 fit^^ffl Lfc 0 

HJfeflJl 7 J«@era(£j;5hGPR4 OMCHOaMMAP^t- 

M0Ul"?ffs»Lfcfc h G P R 4 OM^^^-^ffl^tS^^ftt 
j^Lfct FGPR40MCHO« (CHO-hGPR40 NO. 10 
25 4) ^TtfiCHO-m o c k»£ 3x10 s /w e 1 1 <D^%X 6 ^i/l^U 

a, i o /iM©#ajiBjw»*jisaioLfc. 1 o^w-o^a.^— ^a^ufc<^*>. 
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t>//^7 7 7- (TEFCOli) -tttij LSD S -PAGE 

Ciot^ffot, t©j|PhosphoPlus p 4 4/4 2 MA 
P kinase (Th r 2 0 2/Ty r 2 0 4) Antibody Ki 
t (Cell Signaling Technology, Inc) ^rffil/^ 

5 tct*xf'yzfvyT'(>S*ftilto m 2 0 iZTfrtm V . thG 

PR 4 OMCHOW©^ JBISIMJ^IIfcMAP V<D)) ymt\Z 

J: oT/t $ ft 5 JtaJSttfcaSjg ^ -5 ^ <!: ris#a>o fc 0 

HJfc#iJ18 v^GPR4 0<7)I2?iJ^!|#gfft& s iRNAiAia^v^^ 
GPR 4 0-GFPi^y/^f©MWI 

10 g#^&CD^fe(CTf1^Lfc, v^GPR40iGFPOi^V/^f 
3l9iCHO>iiJ}S£ 3 x 1 OVwe 1 1 9 6 ?:n/U7V~- Mc£V>T 1 B 
tf^LfCo HVJ Envelope VECTOR KIT GenomO 
NE™ (Ml) £/*H>T, E 1 b a s i r ibc7>$g£ (Nature 41 
1 (6836) , 494-498 (2001) ) Kt£oTf£$i Lfcfl* CDgE^iJ 

15 IDs iRNA (Dharmaconli) (2. 86pmol/0. 5 n 1 &5 
I/M28. 5 7pmol/l. 5 u 1 Wfll^) £*BJ)$(c:^M&£ blC 1 Btg# t 
fc 0 v^GPR4 0-GFP(D^l:(D^fcD{iWT(C/^1-®i9CO^yf-V A 

Tifeif^ 0. 0 1%^^7kK «D*«1) -C5#r B 1@£U 2% 
20 BSA£^frPBS (»&) Ht^P s/^yi/trc 0 5 0 0ig«LfctaG 

FP^y ^p— «#3E6 (~s/#>v^-y) ^Wifit2^Hy 

^^^VayLfci, i!fe?f>L5 0 0{g#f? LfcHR P^l^tin^?* I gG 
fell*: (ICN) $«nU ifit'2W^^->3>lfc, Sfcfr^ T 
MB^^p^/w^;*-*^-- tfgfC (7t^» Sr^APU 3 0#&iH 
25 y^r^.^-v-3 yf, tt£^DLT^fe£/££^JJ:£-ti\ 4 5 0 nm-CM 
g£PJ£L/c„ ^(D^m. 0 2 1 Id/ivf i§ 9 , -77^GPR40-GFPM 
CHOWC^L, -7r)7GPR4 0¥fgtf)te s i RNAt'fo6m4 0 i 1 0 
3 (-t?y*iP(2g£?iJ#-55- : 3 4, 7 >^Hr y *iK2IE?iJ#-5§- : 3 5) , m 4 0 

i 2 5 6 (-t^xmizmm^- •. 3 6, ry^^^mm^m^ 3 7) £ 
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iJDf5;iia*)GPR4 0-GF P <Dft$l&<D&TtiSW£>b}ntc 0 ^<D^ 
0 i 1 0 3, m4 0 i 2 5 6 PR 4 Olg^^^^^P 

M& J &&Z.ttfftfr'Dfc 0 m4 0 i 10 3*3j:r>'m4 0 i 2 5 6<Dia?iJ^H2 
2 (d^-fo 

5 H»J19 t hGPR4 0^iiUMWi:Mt5-7^^MDN 
AKfrtf^SI 

t hGPR4 o^^^^mm^mmx'^mz.m^^:i>tc^^^^y(y 

X V ^Il7v*-?~lzTmz, poly (A) +fl-2JP^-?-/i'£-airk hG 
PR 4 OjtWSr^AtfcDNA^^^iitfc, 
10 -7^^^/ A^e>PCR(Cj;oX^D-^v^Ufc:^^^^y^ U yil^p 
(M 1 u I -S a 1 I Mft : 6 7 3 b p) OTil^ |5j D < fc h^V 
^tPCRiaoT^ P-^^iT'tfc^ I^K^fjpo ly (A) +tt 
^Pv/i/^KDT^t^T'^tPt hGPR4 Oite^ (S a 1 I -S p e I ffift : 

2 2 5 6 bp) mKZWAL, v-)^^yxy>nyp^-^-©WTlct 
15 hG PR 4 0itfc-?-£3)§§i1-6$§9L^ v h£f£Mb fc 0 ^<fc 5 LT#b 

tlfc^m^-y htMUI, S p e I (D~mmit^^. "9 2 9 2 8 b pWrft* 
WOttiL. C5 7BL/6 J t V *<Dg.ffl$\Z.'?4 t u 4 ? > a yfZ 

DNAS/rtfi: Lfc 0 

MM&l 2 0 v^GPR4 Oit^cO^ p— =.yf 
20 v^GPR40 ORF££t?«#*i|}fc^t3:/7>f^- (6E^J## : 

3 8, IB?iJ#-§- : 3 9) ^ffl^tPCRIliotvr?^ 129Sv JBAC^ 
J J^ysCfy V- ( I n v i t r o g e n*±) (DX? V -=->?%?T\,\ 3 8 

4 =i u^-^m^^tz^m(Dm±^ 3 o©/f^f j??*- ;©3 

8 4 ^n--^^^*o^^^AZ:^3o(7)^^^y^P->^, _k!E<£>BE 
25 3 8fcJ:l>*IE?lJ#-S§- : 3 9 {£ X 5 P C R Ti# "btlfcDN A Wtf (1. 

6k bp) ^/D-^at^D^-/^ ^-fef— ^3 ^*ff\,\ ft&ft 

:^n-y^f5BAC DNA^tfeC± ^iLfci, GPR4 
0ite^#£LTV^<bSfrft5«£}2 5 k bi;o^x->-^xyt- ( 
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Lxmm&mmmzftMLti (023) . 

HJgfij2 1 GPR4 oae-?-*— yy^-f (Dm% 

5 p GT-N- 28 ( New England Biolabstt) iCG P R 
4 0it£^tf>5' l»7-AHtit«2 Ot^bnfc 1 1 1 5 1 b p 
BamHl Wrtf, 3' TiS»7-At LT 3 4 5 8 b p Eel 1361 I 
(Sac I) *rJt&#AU ^r^tl/^i/ayr-^-m^^ 

10 tfit^*^o^^^GPR4 Olfif^-ys/f'f^/^^^-p 

GT-GPR4 05r«^Lfc (IU2 3) . :M«DH5 all^ALr, 
^fCte&fti: LT^J»ai (Escherichia col i) DH5a/p 
GT-GPR 4 OSUfc. 

2 t h**GPR4 Ora-TS^-T nf/'T K<OKJEtt0>*WB 

15 &%miX*ft§kLtzt HGPR4 oM^^^^^fflv^er^©^ 

flslRLfct: hGPR4 0^Hf:CHO»i (CHO-hGPR40 
No. 10 4) liftlCfBiWSfc^BR 0 1 0% iftffWJElkfif (Invitr 
o g e n) £-£frMEMai:gtt!! (Invitrogen) £/BV^Ti#^ Lfc 
tf^lBlflSli, PBS (Invitrogen) Sr/B^T !J V* Lfc1£, 0. 0 
20 5% M)^y«EDTA^ (Invitrogen) Srffl^TWL, 
&'frtfcf1M-T0!fcLfco ttbftfc*MS©ft«:illJ£U »«10 0m 1 htz<0 3 
x 1 0 JIt,^ J; ^ |:f R t x Black walled 96- 

w e 1 1 plate (Costar)Kl "Kfotz 9 1 0 0 n 1 "f o#£^ 

c o , x -m%m Ltz a iiecho mmm t&wizm-v- > & mm t , 

25 Z<D^(DftMJ!<!lfa% J±Wki£<D$£.W)% F L I PR (Mo 1 e c u la r D 

e v i c e) SrffllvCilJJtLfc. FL I P R(C-CiBflSrt^^v"> J*flk&<D%W} 

zmfc-tztiM^ MTom&wzMLtco sr, f 1 u o 3 

-AM (DO J IN) &*&J!jn"f fcSl/HiFL I PRTyfer-Y %Tf?W. 
ffflliJfi*8fe^t 5 fcft j/ 1 y 7 7 - SrM L fc. HBSS (Inv 



WO 03/068959 



151 



PCT/JP03/01483 



itrogen) lOOOmlClM HEPES (pH7. 4) (DOJI 
N) 2 0 m 1 £fln*.fcjgi£ (U*T\ HBSS/HEPESg«) 
'✓K (Sigma) 710mg£lN N a OH 5mllcM^i:HB 
S S/HEPES^5m 1 &Mz.m& Lfc*§*£ 1 0ml £}?^JDU ^<Z)*» 
5 S:7yfe>f^'y77- <b Lfc„ 2fct^F 1 u o 3-AM 50jig?r21tf I 
DMSO (DO J IN) KJgflPU $ 2 (Mo 1 e 

cular Probes) £AD;ij8£gU 105/jl ©^JI&ilJflfllSr^DL 
fclO. 6ml»7y^^y77H:M, £ftfe*»Wc£IWK Lfc. 
CHOlWSi^lt ittt)^**fe*»«S:l^*>fcD 1 00 n 1 -f o 
10 C0 2 #*#fcTlB#lffl#*U faIIStc*lbtefe*£J&9fc*'&;/!:. $g 

ElvTMlU ^tCFL I PRJCiry h Lfe 0 J^±<7)iWMfitt L/c&, F 

15 fc„ -tWjfe^ (±) 14, 15-^/»f Ko^/-5Z, 8Z, HZ-x 
^ h ])^Wt ( (±) 14, 1 5- d i h y d r o x y- 5 Z, 8Z, 1 
1Z — eicosatrienoic acid, 14, 1 5-DHT) , 
(±) 5 (6) -J^->-8Z, 1 1 Z, 1 4Z-X/faf h U^Bfe ( (±) 
5 (6) — epoxy — 8 Z, 1 1 Z, 14Z — eicosatrienoi 

20 c acid, 5, 6-EET) , (±) 8 (9) -auK^S'- 5 Z, 11 
Z, 1 4Z-x^3f h yai^Sf ( (±) 8 (9)-epoxy-5Z, 11 
Z, 14Z — eicosatrienoic acid, 8, 9-EET) , 
(±) 11 (12) -x#=Sf->- 5 Z, 8 Z, 1 4Z-x>f 3fM)i^8((±) 
11 (12)— epoxy — 5Z, 8Z, 14Z — eicosatrieno 

25 i c acid, 11,1 2 — E E T) , (±) 1 4 (1 5) 

5 Z, 8 Z, 11 Z-X'fnt h V^>Wt ( (±) 14 (15) -epoxy 
— 5 Z , 8Z, 11Z — eicosatrienoic acid, 14, 
15-EET) £ 1 0- 5 M~l 0- 6 M^P^fc<!:#{v:, G P R 4 0 gS#£38fi 
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#*»ofc. n y h ^-©^5riA Ifc C HOUK (Mock IB 

list*) -c*f±> r©j:5*rt?« : i4ja,e>n<i:*»'3fc Q ^o-cgpr4oii ztib 

H»J2 3 in yjfefc =fc 5GPR40mRNA<Dislet[e::Jo{j- 

Wi s t a r9yh«r»«U M+r»»HlP»**S*LfeOt)!at*»e> 
1 m g /m 1 ©^n 7 ^t-f/H B S S ^WCttA Lfc c V<7) 

10 «fc<#«fc$-y:fcw*>, 3~4#C0#M(CJ;<9 isle t *^tf«liSrttJR*-B:, 
±J*£li*v\fc„ ;:<0»f1s&2lHlitt0 3gU!:8L HBSSKWBWU 
gTt' isle t Srf^T y/lfc 0 W±W «fc 5 LT*8t Lfc islet 
£0 • C • Tny/^yK'f«i^i OflHBU -8 0°CTifcfFLfc o 

15 ^^U'^^-pCRI I TOPO WythD^iyft) 

©*ffit7 MG P R 4 0 c DN A^rlf A lite ClCDcDNA^ M 1 3 7° 
7^?- Wyt>ni/iy|i) - Advantage GC2J}?y^7-f 
(^nyf^?±) *rfflV^PCRfcTi*«-iMMfcU ^/-/MfcJSftf:: 
cfc 9 3|*S!iLfc: 0 :OcDNAi>?), DIG RNA Labelling K 

20 IT (SP6/T7) (oyi'a.tfc) K1TSP 6 t>L< f4T 7K«k£ i n v 
itro transcription £rff 1/ 11 (40/i 1 * -7"—/U) , £ 
nfcDIG7^H)jK7*o-7'^$f>(C4 0raM NaHC0 3 , 6 0mMNa 
2 C0 3 pHlO. 2izX^) 4 0 0 b pi,Z7/\-^ ] JM^mLtzm^^ 
ttm^X <9*if$£Lfc 0 »|S!Lfc7 , 'D-y«7C^m^7K 100M fcfctf Lfc. 

25 cDNAOlfA^^ S P 6(CJ; <9£/&£*bfcD I G7^!l #7 , o-7' 
^T^f-fe^^o— 7\ T 7fC«t O^fiJt^nfcD I G7^!J*7o-7^ 
t7^7'a-7'tfeofc 0 

In si t u^-fZf]) yj-e-isalsiat&mi s 1 e t Oft ftflffiftOJi' 
fcttJBLfc. ^fBU^bfcmili s 1 e tZtyJ**? y hCM3 0 5 0 ( 
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/t£4%/^*/UJ*T>'l'Xb: K^-atfP B S(CT 1 0£ffl@£Lfc&, PBS 
(-T=t<gfeV\ 0. 2 5 %*H*8l«&'£tr 0 . lMh!)x^/-^7^ (p 
H 8. 0) IdiS^S (M- 105)) HT7tf/Hblrffofc 0 Hybr 
5 i d i z a t i o nKJ&^te* hybridization buffer ( 
5 0%*/UA7 5: K, lOmM Tris-HCl pH7. 5, lXDen 
hardt' s solution, 2 0 0/i g/ral t RNA, 10°/of 
* X h 7 fffiBSt, 6 0 0mM NaCl, 0. 25% SDS, ImM ED 
TA) •VTl'<?-tyXv*v*-7h t< \$±V*-7°u~y*%. 1 0 0 0f&lC*f?U 

10 8 5*C-C1 0ftm&Ltc'&. ®fticmz-5 0°CT'l 2fcMJsJLLR££*fc 0 51 
##»hy b r i d i z a t i o n Ltz? P -^Srft^-f 5 fctf) 
WTOUftf^Srffofc, 1) 2XSSC (SSC;1XSSC=15 OmM N 
aCl, 15mM^x>KtM/^, pH7. 0) /50%^75 Kfe 
g(60°C-3 05) 10) , 2) 2 X SSCM1 (6 0°C • 1 55) 10) / 

15 3) 0. 1 X S SC^S (6 0°C • 1 55) 2 0) o UU^tftftfcfTofctl, 

d i G7^yv-7z&mi-%tz&<Dftmmmk¥*rr'iti a d i g 

-1 (lOOmM Tris-HCl pH 7. 5, 1 5 0 mM NaCl, 
0. 1% Tween20) »Lfc|, 1. 5% Blocking r 
e a g e n t (n yS/atfc) Sr^tfD I G- 1 tCiS&JS (3 7°C • 1 B$Pfl) 

20 ^-C^MSJ^W^p y*y?Zft^\ anti-DIG fab-frag 
ment antibody conjugated with alkal 
ine phosphatase (a yi/a-ft) &1$&D I G- 1 (1:10 
0 0) &&m.VimrHRJ&£-£1Zo DIG-lX'+^lfct, DIG- 3 
(10 OmM Tris-HCl pH 9. 5, 1 0 0 mM NaCl, 5 

25 OmM MgCl 2 ) T'^V^t, 0. 18mg/ml 5-bromo-4- 
ch 1 oro-3-indoly 1-phospha te (BCIP) Sr^tf 
'^f/l'MAr; h\ *5«fcrjs 0. 34mg/ral 4-nitroblu 
e tetrazolium(NBT) $r£tr 7 0 % ^vUtf/t-AT 5 h\ 
ioit^p olyvinylalchol^ DIG-3 10ml Co^ttl 
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ZtlO. 35mK 0. 45ml, 3%*Px.fc^JC ioT, MtwTHfeS 

5 -tf-^jn-f yxVysktfl (H-8 6 : Sa n t a Cruz, 1/2 0 0) S3 J: 
t>*Jit^Vu^=f>^-y d— ffrfctft. (K79bB10:SI GMA, 1/8 0 
0 0) %StsO. 5%BSA/PBST-1 2B#^-fy= J T3.-<- hUfeo PBS 
T*i5fc#1&, 1 0 a g /m 1 Alexa488-conjugated go 
at anti— mouse IgG (M olecular Probes |± 
10 ) <fc 1 0 ju g /m 1 Alexa 594 — conjugated go 
at anti — rabbit. IgG (Molecular Probe |± 
) SrafrO. 5%BSA/PBSiM^2l$MEJft£*fc 0 P B S T'?5fc#t£, 
9 0%^y-feP-/U*^tfPBS-C#tAU> )tfl», fciU'SMiT' 
Lfc 0 

15 GPR4 07yft^^n-^|:J:9, i s I e t KH3V*-CHH4i'* r 
^H5S***n*:„ m&isy-rMti s 1 e t ^ttKllftjlSftfc. ^nb©i 

ftlfc-CMu K^POiiU isle tmm^UMz.^ ivti ^V%W^^<f-Ti^. 

ftjttt-t-st, gpr4 o©s/^^wi>f >-^y ^aEifttt»iia»{:***nfc 

7j>ofc„ £il±©IS**»e>, isle tCi3^TGPR40mRNAtt)3Wl 

25 2 4 ffiJttRflfttol:: «t 5M I N 6 JNBflS WMA P ' t? JSttffc 

4. 5g/l©^3-^^tfDulbecco' s Mo d i f 
ied Eagle Medium (DMEM, 4*s bf h a y>f±) £15 % 
'J'^lflLi (The rmoTr a c eft) , 5. 5 jt M 
^/-/l' W^fho^tt) , 2 0mM HEPES pH7. 3, 100 
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U/m 1 V y 100// g/m 1 * h V? i/> Lft <b<7)£ 

J8i^7t„ ^txmm&'fflmwM i n 6 2 x 1 ovwe 1 2 

nmmz$:&LX3mffli&m'&. 2 2mM^v^-^^tfKRBH 
5 \z.x\^-fv^v^^-^BV^i^tz a &mmffim* 1 0 M Mwjt^-e 

KRBH (2 2mM^l/3-^) »UTM I N6lWjSlI»L, 2. 5# 
ft] (fc-MMiS^) -< V* yt^to MAPKPIS^J (PD9 8 0 

5 9) [25 0(jMWMt'/K^^->3^ • -f y=Sra^-i/ay£Di 
ICKRBHC^JDlfc, fy^My7T- (TEFCOli) -CSBJI&SrJSfi? • 
10 ttffif, SDS-PAGEtiO^iU PhosphoPlus p44/ 

4 2 MAP kinase (Thr20 2/T yr204) Antibod 
y Kit (Cell Signaling Technology, Inc) 

G PR4 0^5,CHO|fflSS^ffl^fcF L I P R7 yt4 XT =t-X hte&Zft 

i5 -rz>mW]%k(^—>2, 3, 4) ^pifcit©^MAP^rt- e'tD!; ym 

Mz£^X^£ftZ%&?ys<?Mn%;mktf&Z.Z>^t, £7c, PD9 8 0 

5 9zmmi-zztxMAPK<DftMmmm^tiz^ttftti)^tz 0 g 
pr 4 o%mcHonmmmz.T hm^^-rmmrnxMi N6\z^^ 

TfcMAPK&tWr5:^^, IM©MIN6$il^<n- 
20 ^t^(2GPR4 Otfffi^LX^^Ztfr&KJC&ZtltZo 

mmm 2 5 x 5 m i n 6 y 

^^^^^-e^L^^^^m/S^HSSttMI N6£, 2. 5 raMOE D T 
A£-£tPPBS£ffl^-m^Lfc&, 9 6 hlll^T2 Bfflim 

Ltz 0 %M\tmmm2 4 kmc 4. 5g/i©^3-^^Dui bee 

25 c o ' s Modified Eagle Medium (DMEM S --fVfc* 
h d (CI 5 % $ ^ffeViihffi (ThermoTracett) , 5. 5m 

M (-f ^fhpy>?±) , 20mM HEPES 

pH7. 3, lOOU/ml^-VDy, 1 0 0 /i g/m U h U^h^-/ 
>£fisflPL7c:ib<7>£,1^7t 0 M^«L7tKr ebs-Ringer bi 
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carbonate buffer (KRBH, 11 6 mM N a C 1 , 4. 
7mM KCK 1. 2 mM KH 2 P0 4 , 1. 2 mM MgS0 4> 2. 5m 
M CaCl 2 , 25mM NaHCO Sl 2 4 mM HEPES pH7. 3) 
■?2HJ8fefrLfc&, 3 7"C5%C0 2 &#TT'3 O^ffl/K ^a^-fa V 
5 Ltc 0 ±§EWKR BHtC 2 2mM^3-^^iiOLf:^-; 7 7-tf|5 • 

»LfcJMHflKfc, ^WV'SF-a^-S/aVftOiWiaicaSajPU 3 7°C5%C0 2 

7 7^^Ta) -esy^tTco ^^m> m 2 5 ic^-tii 9 , gpr4om 

^/^L«W-Cfc5, jTVjvm (oleic acid), (1 
inoleic acid), a-!l/l^ (a— linolenic a 
c i d ) , 7 — V J \s yfjfc (y — linolenic acid), 77^rK 
y&t (arachidonic acid), D H AiZ X 9 ftMttJ V "S 

15 ftm-kg-ismmfrbtitzo gpr4 o{ct=^* Hi&ttfc^sfci^y 

/— yUgjfc> fvW (methyl 1 inolate=l inoleic me 
t h y 1 ) -^mm (Butyric acid) ttWEftf U y#$±# 
J£tt«r*£fca»ofc 0 GPR4 07^ hMi -f !) ^^»±#fiHt^ 

stfffiH-*"5r.t3j»e>, gpr4 o^w^ci^-Y^^y ^#&±#f£fflw 

HWJ2 6 GPR4 O^^Lfc-ry^!) >'»±#fSttcO^/U3~^fi!c#'tt 

^rttfeo ^^»B#OKRBH^^Dt-^>i7VU3-^M^0, 5. 5, 
11,2 2raMllfi«Lt^ 112 6 (^i"® 9 , aj-^^gf (o 1 
25 e i c acid),!) 7 — /Ugf (1 inoleic acid) ICJ;?.^^ 

* y ^^±#»i±fi i i mMWiroii^^-^i^T-C'if-cfcs; 
5^ y >^±#^fi, sjHiis^t-co^ y >&m±&ftm • sk 
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mMW2 7 s i RNAKAM I N 6(1*31} 5, JjgMlC J; V* V >#m 

MMMl 8|;^KGPR4 Oiltts i RNAT'fc£m4 0 i 1 0 3t)W 
^GPR4 0O*a***K:«i*J$*5ii:36Sfl|»»"Cfc5 0 HMJ 1 8© 
5 #ftteS<JtHVJ Envelope VECTOR KIT Genom 
ONE$rffl^tm4 0 i 1 0 3?r^X$-ltfcMI N 6 mfalZ&tfZ>o( >X ]) s 

V ^^±#Stt(-o^TI^^^^ ® 2 7 td^-rii , m40i 1031 
AM I N 6 ffi y 7 — /U» (linoleic ac id) ( ^^Wt 
10 (v-l inolenic acid) CtS'f^!) i/#^±#St£#l&«> 
P>*lfc<fcofc 0 — 7>yj*mU i RNAtfc5S c r amb 1 e I 
I duplex s i RNA*a>ALfcMI N6-Ctt±IBJjgJWfift^J;5>r^ 

*!) ^^±#?5^^$tiTv^ct^$nfe 0 gpr 
4 0^ TOK^J;^^^^!; V^»±#aMII©^*< tfc-SBSrffioT^S 
15 zk&ffl&£ti1t 0 

8iiSpWHW ister 9 y h (Charles River Japa 

20 ^fci^lOOOiOiiyyy/W^I^KRBH (2. 8mM Gl 
ucose) T'2lEli$fcfrU W*3 7t, 3 0#WJ, 5%C0 2 ^T'C7 P 
Iz/f^a^-i/g >Lfc 0 iStfc^, ±flf ^TStfKRBH (2. 8mM G 
1 u c o s e ) C14 0 B/xa L <Dl&g.X-&)-{Z.Mffl U 9 6 %•? V—YKX 

oom L-fo^at/Co ^mvm.^yfjv<D^ ;-/i<m ( l i n o l e i c 

25 acid), y — V J V V^l (y — Linolenic acid) , !) / — 
(methyl lino late) (ttltMII 3 0 u M<b L 
<li3itM) 5rttfKRBH (tUl 6. 5 mM Glucose) ^100 
/i L-foan*, 3 7°C, 9 0M S^iCOtttftTOV^a^-hUt. ± 
m^^O^V ^SfimflKtfM ASTy***? h (7v->fA) (-TffliJ^ 
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wi&Mfe&tf&m&titio mmm 2 5 ~ 2 7 -e&tt t/c 13 in6w^ 

nMM2 9 GPR4 O^^Ufc-Y^^y yftm^tfZCa z u*y<D&m 

it 

WUfc ^w^a^-^a y&£Wy7;i't<D'< y*=LS<— ya 

-<fc 0 ^ew^, in 2 9 (c^fii > ii^/^^-irtefs&'bft^w 

yg£ (oleic a c i d) , U /—/Ml? (linoleic acid), 
7-yy (7 - 1 i n o 1 e n i c a c i d ) J; Z>4 y* V yftW> 

15 ±#WCa 2 Vt^'0. ImM E G T A$#'< V 7 7 -"CI*®* 

30 gpr4o^ Lfc-r i> y^i-^ft^^apis^J^^ 

20 i f e d i p i n e) *> iO'MA P tf Pl^J (PD9 8 0 5 9) tf>i*# 

y£*5l^C, Ni fedipine (10/jM) i&V^iPD 9 8 0 5 9 (5 

m 3 0 (c^-Tii <9 , ii^w/<y77-T'{^fe^n5^-^^ (o 

25 leic acid) , — (linoleic acid) (CiS'f 

yTs y >-^±#^^^^iv?t°^^^7 7 7~-C(i^*^tL^^ofc 0 

^tlfi^M2 9-C'C a 2+ ^^^^^*L/-c^W#^tLfc^<b:^^L, Jli 
«i5GPR4 0^Lfc^^ y y^±#S'tt{C(iC a 2 V^>^ 



WO 03/068959 



159 



PCT/JP03/01483 



m%<Ds< y-7 7-t mWHnm&tmbtitc ^t^b, map ^-r-wmmt 
mmmmiz x sma p wmmm, -<yxv >#w±%-%mz&-r 
5 mm<D®mtekizhmmz%wi-z^m&tf%7L otitic, 

^>M7;^;V (BSA) tffttELtzi§&<o&m^^X%imi,tz 0 

10 ^77-^1:0. i%bsa»u mmm^&zjv^v yftm±%-fe& 

4 yffli (oleic acid), ]) J ■— /Uj§£ (linoleic acid) 
iZXZ'Oxy y#m±.g-mmK 0. 1% fatty acid-fre 

e b sA^m/<v7 7-xitmmffl£titi 0 4 y* v y^m^mmt b 
mmm3 2 th, -?<yxte£xf7? fs^gpr4 o(c*w-5J}§jmcdec 5 

20 EC 50 fitO&£{;:tet K ^^^jo,tI>*7 h4*GPR4 0£2c£$g31L 

^%5km (Invitrogen) a -MEMt&itiJ ( I n v i t r o 

gen) £ffll^-a&#Lfc 0 

T ^-fe-fmiB t-. mt^yy ^y Hc&6£-etg#Lfc:«£ > pes ( 

25 Invitrogen) Sr/fH^T!) Lfc^, 0. 0 5%T r y p s i n • 
EDTA^i (Invi trogen) £fflV^ifJ^ U is'^f^-CHIHX t 
fc 0 #e>ftfcMOfc£$J£U *SitillmL;fcfc9 3 x 1 0 5 i@W«^£ft 

5 cfc 9 (C^rD? Black welled 96-well plate ( 
coster) K 1 ft&fc <9 1 0 0 y L"fo#am, C0 2 Wl:t-« 
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ti&fafoJJ/WP-kWk&iW&Wi&F'L IPR (Molecular Devic 
e) %m^XfflfeLti 0 FL I PR\ZXmi&ft$^S'}-!*1&&<IO%W}&ffll£1r 

5 £f\ ijat^MF l u o 3 — AM (DO J IN) h 

T — ZftJ&l'tZo HBSS (Invitrogen) lOOOraLClM H 
EPES (pH 7. 4) (DO J IN) 2 OraLtttfc^ (£(T, HB 
S S/HEPES^I) ^ 7°p^>> K (Sigma) 71 Omg&lN N 

10 a OH SmLl^lt^ ^i:HBSS/HEPES^i5mL^0i^ 
lMl0mL»U ^^ISrTyt'f^^T-Ht 1 
uo3-AM 50(ig?r21/iL DMSO (Wako) (C^?L, 
^4(D2 Oroy/WP^ (Molecular Probes) &;!jP;i2l£i&, 
10 5m L<D4=^ik?t^»Lfe 1 0. 6mL?)75/^/^77H3i 

15 Mfefif^SrMLfCo Ty-tM iie^B 1 a c k welled 9 6- 
we 1 1 plat el^$ft&LtzCHOmjfcCQt$i&%:mZ> a^iC^fe 

i»iWcnoo M LfoM, co^dti«lu £ffl 

V^»Lfc^ FLIPRttyhLfc. ^fc, ^f-^^/HiTy-tr-C^ 
20 y77-$:ffl^tSiU «to s 3 0, 10, 3, 1, 0. 3,uM{e:&5J; 
?IC«U HB#(CF L I PR\Z±y h Lfc„ W±<Z>ittj#lg£ii Ltz'&, FL 

I PR{cT#SfSSt^>7Vi^M»M 



25 
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nam 




(ECso, uM) 






GPR40 


GPR40 


y y h GPR40 


S^SS (C2) 








§&S£ (C4) 




*m 










>300 




>300 




>300 




43±2.2 


>100 


>100 


s S s << HX ^l*/ 


5.7±1.4 


5.6±1.6 


13±3.3 


J J </ »X 


7.7±1.4 


6.0±0.8 


7.3±0.5 


' ^ / ^ -% ,/ V IUJ 


6.8±0.5 


4.6±1.2 


6.6±0.4 




>300 


>300 


>300 


✓q *^ HJC. \U IO. 1/ 


2.0±0.3 


2.7±0.5 


3.4±0.4 


- 1 - y "i ✓ *^hx ^wio. i/ 


4.7±0.4 


6.5±1.5 


11±1.5 




1 8±0 1 


2.9±0.3 


4.1±0.5 




I in i _j- 






a-]) / (C18:3) 


2.0±0.3 


3.6±0.3 


4.0±0.7 


y-yywvSI (C18:3) 


4.6±1.6 


5.2±0.6 


5.4±1.1 


77^KyS! (C20:4) 


2.4±0.6 


5.4±0.8 


8.010.6 


^^-y-^y? i^K (C20:5) 


2.3±0.4 


4.9±0.8 


9.8±0.6 


K=if-^dr^3iVgS (C22:6) 


1.1 ±0.3 


16±4.7 


13±1.7 


5,6-^^^->i-'l' ="f- h y :tyg& 


7.7±0.2 


ND 


ND 


8,9-^#3r v^-f n-J- f. y icygf 


6.1 ±0.2 


ND 


ND 


11,12-^^dr^'T =t h y 


1.4±0.3 


ND 


ND 


14,15- v^t KP^^-faf-hy^VSSI liO^ 


ND 


ND 



WO 03/068959 



162 



PCT/JP03/01483 



IW)3 3 t h*5<fct>*v£*GPR4 O^CHO^c AMPM£K*f 

fc H*> c tI>*-7'>^GPR4 OMCHOiJSS:, 1 X 1 OVwe 1 1 (D^g 
T' 96-well Plate T' 20 B#^* L/c 0 ,«f± 1 0 0 M 1 A 
5 ssay Buffer (0, IraM I BMX (foMI) 1 m 

M Ro-20-1724 (Biomol) DMEM ( I n v i t r o 

gen)) -C2[Eli$fcff^ 2 ^M(07^3!) V (F o r s k o 1 i n, ft 
%MX) ^"atP^fcf^^^^A ssay Buffer K}£$L/iDHA, 
!) y-z^fc^t^y-y / l^Sfc (ttms I GMA) rtxiT3 7tt*l 0 
10 #WRjfcLfco KJfcfK cAMP Screen (A B I ) ©^l^otft 
J!S«r*#U *WJfSrt0>c AMPi:£«!j£Lfc 0 7*^3!/^ 
#JHJ»gff*fc h*3ct^^^COGPR4 OlggCHOW: 

t hGPR4 0MCHOtt(^Ltf^^cAMPi»Jffitt^TLfc 
15 ^t^GPR4 0 3gmCHO»{C#LTf2?£t££^£ft;$>ofc (El 3 2) D 
HJfe#ij3 4 MIN6Srffl^fcFLIPR7s/t^ 

^y^^P^T'^tfc-^^^rajSM^MI N6^ 2. 5 mM©EDT 
ASr-^tfPBS^fflVN-Cfl^tfc^, lgJftlmLifefc!)3xl 0 5 flS(D«^^ 
£;ft<5 <fc 5 t£#$?U Black welled 96-well plat 
20 e (c o s t e r) {ZlXhfz<9 100^ L-fo#&^ C0 2 #*3§fcT2 B 
ffl#flLfc B Jgriftfi4. 5g/l©^3-^^tfDul becco' s M 
odified Eagle Medium (DMEM, ^yk'hn^tt) 
l:i5%7«Ai (ThermoTracett) , 5. 5 u M 2-^^U 
M yt* haVyft.) , 2 OmM. HEPES pH7. 3, 
25 lOOU/ral^v'iJ^ 10 0u/mUM/7'hWVy»U; 

h<o^m^tc 0 i 9 tit l/cm i n 6 iijsc^iiii ( 1 o /! m) & 

SsflDU -«I^Wlffl/l$ft#^>?i>«M<7^1J]£F L I PR (Mo 1 e cu 1 
a r Device) £ffl<^T$J£ Lfc D FL I P R ^XUlfofoX fris 0 
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lGPR40«yi/y KTfoSy- V / is^Wt (y-linolenic a 
cid) , yy — (linoleic acid), (o 1 e 

ic acid), T^F (arachidonic acid), K 
3^df^3c^ijf (DHA) W^Ptr, M I N6«»WC a 2+ ^g^±#1" 
5 ZZktmffl-Ztltlo —Jf y GPR4 OroU^y KT»4ft^!J /— /I'BM^vl' 
«»-ei4r.©J:5*J3Htf±abti**>ofc (03 3) o 
H2fe0ij3 5 GPR4 0C#t57^ hfeit^ry^^^ hw** y- 

(i) iWjart^/u^^AaitfaE^isaii LfcGPR4ows7^ h 

#^]l«Ut h G P R 4 0 3B^**-£fflV*Tgfc&fc<a;ftrj£-C 
15 f^Rlfct hGPR4 OM^tfcCHO»tt (CHO-hGPR40 

No. 1 0 4 ) £ 3 x 1 0 4 f@/ 100m 1 (DlMm-t)^1ZtlZ> «fc 9 KflrJR L, B 
lack walled 96-well plate (Cos tar) HI 
•KhtzV) 100 n lfom C0 2 f*jSl:T-86«*Lfc. 
^AM©tl?:FL IPR (Molecular Device) 5:l^t 
20 a'JJfcbfc. ^ffi&WT(C|2«ttfe 0 

F 1 u o - 3 AM (DOJIN) 50/zg£21,ul DM SO (DO J I 
N) HfgfifU $ b\Z.Zj>m.<D2Q%7;Vui/m. (Molecular Pro 
b e s ) fcflD 1 0 5 a* 1 W4=fl6!£iL?if LfclO. 6ml COT 

^/^y77- [HBSS (Invi trogen) Id 1 M HEPES ( 
25 pH7. 4) (DO J I N) £2 0m 1 »U ^D^v' K (S i gma) 
710mg£lN NaOH 5 m 1 C^jjfi ^^HilSOHBSS/HEP 
E S^t 5 m 1 ^lOi^ Lfeli 1 0 m 1 ^tt Llit5, ] Ik 

ft 100M -fo^a^, C0 2 WHT3 TtflW^L, MB 
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-v/uy&mm (g«©«$t3^M) ^yu-hc^itu ^bicf 

5 L I PRCty h Ltz a WiWHU^S^ifeU^, FL I PRfCT^/l^^ 

Wt>t<(44 0#m«)tMfi<7)^fb^ffl^^/ u cffll:^fti|| e fcf9, EC 50 
(2) FL I PR7^t^©»^7^^ 
15 i:^^<t9CDMSO (Wako) T«U ZilJ _t IE O 7" y /< y 7 

(Djj&X'ftMLtzt h G P R 4 0OT^fcCHOH« (CHO-hGP 
R40 No. 104) > tft^^^yHlSW^^-^^tS 

20 fc&ftvjjfexitm^tct h t 7^ ?yH 1 St»MHfcCHOft« 
(CHO-H1) , ioXVMo c kOCHOiSS*W5S»3 0®t 
U<fi4 0#&Ol£ft&gffi£$J£Lfc, 30mM v-yy^lf 

<£>1tM££l 0 0%i Lfc£#of@*HI£gaiU ^« G pR40(^ 
t-C50t>L<{il 0 O%£X±X'h<0 > ^ot h t^^^ >H lg^ftfcitf 

25 Mo c kC0CHOlffl«(DM^^2 5 ro^T^^fdl-^^^^ t hGP 
R 4 0^l#T=i*~* h^ffii tTto 

Htfc#']3 6 vr>7GPR4 0£>gE?lJK:i|$gtfJ& s i RNA^AtCfcS^** 
GPR4 OmRNAWilPJ 
MIN6^j)S^2 4^ai/U7 s U-Mc}t^T-0^#L^t N H ffiffl 1 8 O 
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*Sl:S^§HVJ Envelope VECTOR KIT Genom 
ONE£ffll^Tm4 0 i 1 0 3 ttzlZy V#J*&ffl s i RNAT'^SS era 
mble II duplex si RNA^ALfc, 2 |W|*fflflS 
©total RNA^»fij7 tmm^ I s o g e n (- y tfV^-Vtt) £ 
5 m\ f+Jl©^ = »T/MCLfc#oTlMKLfc. #P>ftfc t o t a 1 RNA 1 
// g^*f LI 0 0 n g^y^^-^^v-^ Lt\ SuperS 
criptll reverse transcriptase W >t' hP 
v^^tt) ^ffl^-CcDNA^M, 40ji 1TE buffer (pH8. 
0) (C^Ufc 0 -7^GPR4 Ofcct^^^GAPDH mRNAO^ 

4 0 i 1 0 3£#A£-frfcM I N6flST*&, y>*?J±W.n<D s i RNA£>gA 
LfcM I N 6 9 G P R 4 OmRNA^IWf LTV^<5 £. £ 



15 mm±<Dmm^mvk 

#3gPJtf>GPR4 0, -tOSfR^^f- KSfctt-tWiiL Sfcli**M©GP 
R 4 0 t> L< itZO&ft^y?- K& = - K-fSDNAfi, if O^K ■ 

**w©g pr4o, ^offia^f - k* y K-efcsnaw 

25 iB?IJ#^: 7 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 

mm%- : 8 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
EW#* : 9 
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Designed oligonucleotide primer to amplify DNA encoding rGPR40 

e*u## : i o 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 
WSm^r : 1 9 

5 Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mm^ : 2 o 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
i£?l]#^ : 2 1 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

io mm^ : 2 2 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mm^ : 3 1 

Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 

mm^ : 3 2 

15 Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 

mm^ : 3 8 

Designed oligonucleotide primer to amplify DNA encoding mouseGPR40 
: 3 9 

Designed oligonucleotide primer to amplify DNA encoding mouseGPR40 
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1 . i > mm* : 3 , nitm* 1 1 ^tznmm* 2 9x*m 

2 . mm* : i * tz mwm* ■. 3 xm z tiz> r ? / mtn t m- h t < n 

3 . ia?ij#-§- : i £ tz\zmm* ■ 3t*s^ti57^y mmw* bte&G?y 

4. mm*: 1 7t$^7 5yg£gfiW><b&6G*:^^®#&MMr 

5. mm*-. 2 9x°mzftZ7 ^ ;mmm*bteZG? is^?wmm\s^ 
15 6. m#mimm<nG?>;<?w&®mi'-£7?~?y'*?n<nMft'<7?- k 

8. t»*5 3|E«(DG^^^K*^Hr7 P ^-^^/^K^^- K1"5D 
20 NA, 

9. m#m4mM<DG?>s<?w&®:mi'-t7'?-<!?y'<?n$:=>~- k-tsd 

NA 0 

1 0. »^JS5EicWG>?y/^^#^H?^-^^^®^3-K-r5 
DNAo 

25 11. mm* : 2 £ fcttlE?^^ : 4 T'S $ tl3i£SIBW b^5DNA 0 
1 2. ia?"J#-^: 1 8T'^£;ft3ME?ij7!>^&6DNA 0 
1 3. IE?'J#-§-: 3 0T*^£tl£:&gia?iJ^ib&5DNA o 

i 4. m*^7Ei6^^y^^ i^*^ vz^-tzmMz-^t ?- 0 

1 5. If^ril 4t5^(D|fim^^^-T'M$5^$^ycMl5^ 0 
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1 6. 5Bi©»fte»#Sr««U, St#*l«E*0>G 

is. ti*ii7iEitw^!;^^U'xt-f 1 K^^Wti:^aigmo 
10 2 1. w^iiattwG^w^w^ttM^-fe^-^^^Koc*^^ 

2 3. IS#IS1!E$£<DG*>/^M*&MM?7 0 *-^ ^^ROV^t/Ufi 

2 4. »#3g2 0|E««^flt^5ilSfIo 
2 5. m^m2 0fB*roft#£^LTft5E3£ o 

2 6. »*«7lEttO#y^^^^Kt«fflW*«i£ffiyiJ*fcl4*©-«Sr 

20 27. n#&2 etiMtotfvxfisx-T-F&ttLxteznmm. 

2 8. ff*3S2 6lE«W/-Ky U-^-f- K^tlt^SISl, 

2 9. ffl*^7ffi*©7|fy^^^f-K^-f5s iRNA 0 

3 0. ga?ij##: 3 4t?*fc$tlStt[SBa^P)*5-fe>'^^iBB^J*^ : 3 
5T'«t>$tL^^Sifi?iJ^b^57y^iry^0-e«^ti5 s i RNAtfc 

25 5W*qi2 9fE<ft<Z3s i RNA, 

3 1. IBM**: 3 6t?*t>$tl5tt[SBE^P>**-fe^«tgB?U#^ : 3 
7-C*^^$tlS^Sia?iJ^f>/j:5T>'^iry^^T'^$tL5 s i RNAt'fc 
•5f»*^2 9f5«c^ s iRNA 0 

3 2. ff^2 9|E«t^s i RNA*#^rLT*5^Wfaio 
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3 3. IS*I12 9tm<Ds i RNA«r£#LT**BI8. 

34. mm* : i , mm* : 3, mm* ■. 5, mm* ■. 1 7£/ctegs 
: 2 9 -cottars /sfeffi^P3-fciXttllscttfci§]-©7 

3 5. W&m* : 1 , mm* : 3, mm* : 5, E?IJ#^ : 1 7 ££(382 

3 6 . mm* : 1 , IJ»f : 3 , E?iJ## : 5 , IB?iJ#4§- : 1 7 £fcteIE 

3 7 . ia?ij#^ : 1 % ffi?ij#-f§- : 3 , mm* : 5 , mm* : 1 7 *fc ttgB 
7U## : 2 9-C&$ft57$y'i&ffiyiJ£EI-fcL< |j:HfWl^-©7^S[ 

3 8 . mm* : i , mm* ■. 3 , mm* • 5 , mm* ■. 1 7 *fcnE 

2 9-C«$*i5r5yitta?>Ji:IBJ-'t>L<W:li«Wfciai-©T$ySft 
25 5#)W^®i^Jo 

3 9 . se^j#-^ : i , mm* ■ 3 , mm* ■. 5 , se?ij#-§- : 1 7*tzi*m 
$m* : 2 9x*m&nz>7xymmtm-bL<temn&)^m-(DT^;m 

JRm Sr-^W-r 5 G * y/< * lot 7 9 - * 1t it % <DU^ 7 
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4 0. mm%: 1> mm^: 3, leaW!-: 5, IS?iJ#-§-: 1 7£fc[iIE 
4 2. @B?IJ## : 1, E?iJ#-5§- : 3, IB?iJ#-S§- : 5, IB^J#^ : 1 7£fc{±gB 

ia?ij£-^r-r s g * n&'&m ^-7*-* v^tn* 

20 '>*m, Wifimit, jfi*fett£.gk fEl&^SKg, flEfi, 

4 3. gfi?iJ#-§- : 1 , Sa?"J#^- : 3, @E?IJ#-^ : 5, gB?iJ#-5§- : 1 7*fcf*SE 
25 SE^iJ W-T 5G^y/^ Hr 7"* - * V ft t> 1 < fi-t (DUft^ 

mstm, vtmmmm, bu*&b. mm&. -wm&m. w>vm<t* 
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4 4. mm*? : 1 % mm^- ■. 3 , ■. 5 % mm* ■. 1 7 t.i±i*m 

4 5. gE»4§- : 1 % @E^iJ#-§- : 3 , EH#* : 5 , mm* : 1 7 SfcfiE 

10 ^f- KJfctttotl^t5^^flt/j:5»Ei, i*SJIBifiL&, 2S«Jj^§, 

y y* yy-v, mmmit, mmn^tntm^m • f&*ai. 

4 6 . BE?U#-* : 1 , E*IJ#-£ : 3 , U&m* : 5 , mm* : 1 7 Sfcttga 

is mm*-. 2 9x*mznz7* ;mmtm-tL<temnmm-<D7 /m 

m^G1-ZG*ys<?W&'&my*7°?-*y;<?W*tz&z<DMtt^7 

20 4 7. gE?iJ#-§- : 1 , gS?iJ#-5§- : 3 , mm* : 5 % gfi?ij#-^ : 1 7 S/cttgE 

*J#* : 2 9t?**tt5T§yfllE?yi:lRl-t>L<rillfIWfciBi-o7'§yit 

KE^*fcf*t©HB«ra*LT&5#y** K&£*LTfc5KWN 
25 29«fK#l. iSMS, »BE> tfJ3*fltt#&Pt*« 

4 8. ( i ) mm* ■ i . ew#* : 3 , mm* ■. 5 , mm* : 1 7 * 



WO 03/068959 PCT/JP03/01483 

172 



49. ( i ) sa?ij#-*§- •. i , mm^- ■. 3 % sa^j#^- : 5 , : 
^fcfi^o^ct^ (2) mmm-£tz\$*:<Dm$:^~fz>z tz^mt-tzm 
so. s**^4 sterna*? v -~>y%m$.tci$m>£m4 9ie«co^^ y- 

?iJ#-§- : 3, S2^iJ#-^ : 5, SB^J#^- : 1 7 3; /cl;ig2?lj#-^ : 2 9W^tl 
15 57?/ g$IS?"J £: m- h t < fiUfCft^-WT ? J ®?8fi?iJ£-a3ri-5 G ^ e 

20 5 3. |»^II5 OlEitO^-g-^^ycifi^OJ^^^LT^SE^c 

54. mBm^tattomtmm^ ■. 1, 3, ew#* : 5, s 

?iJ#-§- : 17$ fcfigfiW^- : 2 9 X~^kf> £ T 5 / SfcIE?lJ i ISJ-t L < t4 

* om. t (Dfa^vtzmit $ * * * fc l r a 5 Ktttttt 

25 fflflftj. 

5 5. ffjfcJj 5 lsE«feOT^'^^ h£^TLTfr5E^ 0 

5 6 . : 1 , ga?'j#^ : 3 , m?m*§- ■. 5 , mm^- •. 1 7 
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m#M&»%s m&iH&ii&. mmffi&mmm, mmstm, &m 
mmm, *m&&. mmmt, mit^^tntn^m 

5 57. mm%- : i , mm^- ■. 3 , fiyy## : 5 , 1 7 s^wa 

mm «r£*ri- s g 9 a - g e ® * & a % <om z> r =t 

5 8 . : 1 , mm*? : 3 , E7>J#-£ : 5 % : 1 7 £fcteIS 

5 9. ft#JS5 2ia«tOTV^=f^^ MrMLt^Sgl. 

6 0. E*J## : 1 , E*J## : 3 S E?«J## : 5, gB?iJ#-S§- : 1 7 £fcfig£ 
15 ?iJ#-5§-: 2 9T'*fr£tl5T5:/8£ga?iJ<tlI]-t> L< ttlfcltWfcEl— 5 / 

?=r=.xh*^mLxti:z>mm, MifetoM* 2Mmmm, i&jtmm, Mskm, 
6 i . gs?ij#-i§- : i , mm^- : 3 , mm%- : 5 % mm^ 1 7 *ytfiE 

6 2 . 1 , mm%- 3 » ga?ij#-si- : 5 , mm^- 1 7*tcim 
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Wffil&t&'rZ G 9 >'<9 n&'&W Hr -7 9 - 9 V'<9 ITS tzltZVM^zf 
5 ySf*G 9 v*79-9v^9%<Dm& i k 7 £\t^, WMNk 

= h&ffl^TWfeftSSffi*]**: 1> !£?«#-£-: 3, gE?'J#-5§- : 

5 , gE?"J#-§- : 1 7 £fcf±Ba?iJ#-* : 2 9 T'^ftST 5 / &6B?U t R-fc L 

< jmmw^^^o>9v^9%.^m.^-f9-9 

6 4. |j}*3S6 1SB*W>** y^-^^^^ (±W ^ 6 2BE*W>** 
-^/fl*? h&Jt3l*-C&fcft3 5E?J#^ : 1 % Ifl?'J#-S§- : 3, gB?"J#-^ : 

5 , gE?lJ#-5§- : 1 7 SfcfigE^J^ : 2 9 T**£*l<5T 5 / ^gE?iJ£ R-fc t 

6 5. 1**^6 \ imsD*9 y-~>9jjmatii*n#:m6 2&m<Dx9v- 

5, ga?ij#-^ : 1 7*fcfigE?ij#-§- : 2 9 t^^sr s ; mint r-* L 
20 < nmn^m-(Dr^ ymm^^-r6G9y^9n^m^±^9-9 

6 6. IB^J#^- : 1 , ga^J#^" : 3, 8E?"J## : 5 , gE?lJ#-5§- : 1 7 ifcfcttgE 
Witt : 2 9T'^$n^T5 /^ga^iJt^-t t< $ / ^ 

25 ga^iJ^"a^-r 6 G 9 y<9«&'&m ^±79-9 y<9K$.ti\*%<Dnft'<y 

6 7 . gd?iJ#-§- : 1 , gE?'J#*§- : 3 , gfi?iJ#-S§- : 5 , gE?iJ#-i§- : 1 7 £fcfigE 
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i&z^Lxtezffifcffi, mmmmm. trh-*** t^k—>^, «««« 
5 mwm, #«'>ffi, w^b, jfiL^tt^,*. ffifc^MfcttEtt*™*©^ 

6 8 . ga^ij#-^ : 1 x I£?'J#-*§- : 3 , iB^J#-^ : 5 , E^** : 1 7 *fc«tE 
E?'J £"£*Tf 5G^w^ 5t#&^ Mr 7 s * Sf£ tt^r OfflJ^^ 

<tmtt45^^ y v^«MEJ»ffl*fcw:jiii«HftTmi 

6 9. S2?iJ#^§- : 1, E?U#^ : 3, E^IJ#4 : 5, E?0## : 1 7&fcttE 

7 0. 1, Sa»-^: 3, E?0#-£: 5, IE^iJ##: 1 7*fcJiE 
^IJ#-t : 2 9T*^$tLST5/^Sa?iJ<t(W|-'bb<fill«^f-lll-^T? 
iE?iJ££3ri--5 G ? ff#&M u-fc K*fcf*t ©flM^:/ 

H^fLT/^flGE fl^ifojE, 2i«SS, a&ihffi. #^*PH& 

25 7 1. KWk^ftSrEW* : 1 > E*J## : 3 , E^i#^ : 5 , S2?IJ#-5§- : 
1 7*fcl4E?lJ##: 2 9-C*$tl5T5/»E^Ji:ra-'bb<li^StW^|gI 
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7 2. »*qi7 l|E«^^^?£T?#bti5y^V K. 

7 3. ( 1 ) E*J## : 1 , Se?lJ#^ : 3 , IE?"J#-i§- : 5 , SE?iJ#-5§- : 1 7 * 

~* h £ fete 7 hw^^-^y^fe, 

10 7 4. (i) ®«m$nfcjiii»K*fctt-tott[*yh«(i)R^-fe7 p ^--aesr* 
it ttzn&k mmm* tz \zz com. t £ * $ titz<t&® $. 

itfe^i, (2) K^k^^-tt/Q^^nfcfll^^fcH^w^^fcfi 

20 0>** y-^^arteo 

75. (i) (D^a^nfciiiiteift^fctt^ottsyttt^Ku-fe^-sew* 

/!& £ fcli* <D*BJISlB&iIi#KUgtt $ -tffc J§<££:i8 ft 5 , ®«« $ ixfcUIWiS* tz 

^(o^tzn®m^±y^-m&m^tzn^(D^tmjii)im^tzit^(Dm.t(D 
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7 6. (i) ®mifi®&fri$%oMiifr&©&i'±7fi~w&niztcte%<D& 

-far t*&mti-z>m*m7 3nzm<Dx? v-^y?%m 0 
77. ( 1 ) ia?ij#-§- : 1 , mm^t ■. 3 , mm^ ■. 5 , mm%- : ni 

£ /c ft ^ (DM t fc ft * <Di& i: W £ ^{ b $ -fr a * fc it % <D 

mz^ft-t a ^ t zwm £ -ra , f&u^T'f-m&nt. tcntomzMir a r 

7 8. IW#^7 3tm<DX? y-^V^ft^fc(if**^7 7|El^X^y- 

: 5, 1 7^/t{iE^J#-§" : 2 9 T'^fr£n5T 5 / mmt IH- 

1 1 < teUfflfliciliri-caT 5 /^@£?iJ^^1-5G^e«*^U-fe7°^-M 

7 9. »#£7 3fS«t<^^^ U-=>^&*fc«!t^TM7 7fE^O^^ y- 

h£/^-c*#<bti;>a> mm?r: \s n&m^-: 3, ia^ij#-^ 
: 5, mm%: 1 7^7t(iiE^j#-§- : 2 9 f«i?^ti57 5: / mmwt 

8 0. ft*^7 8mm<DT=t=.* h^tLt/j:5gI Q 
8 1. fft*^7 9fE«OT>^=fn^ bZ<aftLXteZ>mmo 
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8 2. wgMt<&*as, mm^- -. i\ mm^-. 3, e?>j#*: 5, em* 
k m-<D r % / ^ie^ij 5Gie i^t^-iessfcii^© 

8 3. Sa^'J#^ : 1 , Ba?ii#^ : 3, i£?iJ#-*§- : 5, E*IJ## : 1 7^/ifiIB 
?IJ#-^ : 2 9T*^^$tl5T $ ,>lfcEai£R-t> L< fi^JtttfclSI-OT $ / 

io ztoWLk-rs. (Dmmmmmmm, vmsm. hkiki, ^h-y*. 
&fgi$3, niifffi, mrnmt. Mk&mm* m<t*&* 

8 4 . ga?iJ#-5§- : 1 % §ffl** : 3 , E?IJ## : 5 % Sa^lJ#^- : 1 7 ^fcttlfi 

mffifc. itm&m* mmmt. wb^As^fiB*****©^ 

8 5 . Eft** : 1 » Efll#* : 3 % ga?ij#-5|- : 5 , E^K : 1 7 £fdfiga 
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&&wit-fz>, mm. Sbfliik^, 2m.mw.rn, i&ik*^ mta.i£. mmmtew 

8 6. ^r^^^f- K*fc{i^rCOig{^!b$iJ: 

ko&&m*MJ£1rZZt*ftmk1rZ>m*m8 3-8 5fE«cCD«#j£ 0 

10 8 7. (i) ®^zntzmm®izfcte%<D&*tztt(2)mi'±7?-w&nz 
8 8. (i) ©ww^nfciiiwRSfctt^wttsfctt^^-fe^-aeic* 

3 ~ 8 5 fB*c<D«fclB:£fe, 

8 9. (1) ®fliW^/c(i^(Dm*ri(i(§)^i/ir7 0 ^--^&«^/cfi^^ 
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) «t xxstmwt* tz (dol*. tc «@« m? -s a fc 

&®®Lki- *M*«8 3-8 5l5*ro«feS^feo 

9 0. ETUS* : 1 , : 3 , E?lJ## : 5, SE?iJ#^ : 1 7 2 fettle 

10 to*mt5wttw»i:t5, Qmmmmmmm, ©mm. mmmm 

mmm, mm^m, immmm* mmm, im&&* mmmt. sk 

mm, ©«i£T3£, ©m&mmi%mm*.tz\*©mm. mstm, 2Sti«, 
15 ®tm&* m&a&, mmimw&mm* mmm&m&, mmm&mmm, mm. 

®u±7fi-m&n*.tzit%<Dmz.m'errz>z\ t *m&*ztz#><D* *, k 

9 1 . : 1 , E8I#* : 3 N E?"J#^ : 5 , 8S?iJ#-§- : 1 7 J-fcttE 

jm^ &mmmm, &m&, mmm, nn&m. mmmt, m 
25 <k^&*tztem^w%m<D^m • tbmm* dw v yftwimm, ®m 
i&Tm. ©mBmffofcmm*.tz\t©mffi. mir&l&s 2m^mm. 
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9 2. ( 1 ) mm%r% ■ 1 > §e?iJ#-§- : 3 , ®&m^ : 5 , IE?iJ#-^ : 1 7 
H1H*mW% : 2 9"C^:b$ft5T?/&ffi?iJ£:l^— <fc U< ttJHfWKRI— 
coT 5 / ^SB^iJ £"a Hr -ft -m 6 Kic^l" 5 7 ^- * 

h^fcfiT^^^-^ *fcJi (*5«fcU9 (Di2?iJ#-*§- : 1, E7!#*: 3, 

5 : 5 , mm%- ■ i 7 $fc{iR?y#-£ : 2 9 t-i^^^r s / ®?gs 

£ (2) (DUBA, ftttflBBS, *-h-S'*, 7->K 

#)3«^SIM*fc«©M, ftJUjfiuE, 2 SHABA, ffijfiLtffi, KAffi, IS 
B*H4W»KE§, HfBAtetf^ t»**M4IH«ffi. -f V 

94. hBi?LS)^^ys/®ftt)T'fo5if*JS9 3l2*<Dlbt> 0 
20 9 5. ?y$W)W^V*HK.\$ : 7 v h-?fc5!i#^9 4fE«<Z>»jflj 0 

9 6. tmmimffi(DG?y/<?nmkmi<'t-7?--? w< k-ts 

^19 6fEtt©BS»*BI& 0 
25 9 8. **^^i/^iH4Tfc*lll*Jl9 6effco)BS#lWia, 

9 9. ^fc KPi?L»J^^^yit^-efc5f»*^9 6|EiJ<7)K#«„ 

100. yyi»»j^i^w^x-e$>5fS*JS9 9Ei©Ki?ia 
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10 2. SEDNA^U^-^-ae^^Ai-SriJCtO^ffittft^tL, & 
U * Hfifi^ ^ D N A fd*t-f 5 7" n * - * - <0fHft T T'lUE L 9 £ ft * 
ill 0 lfBtt©#fc h"i?L»J^o 

10 3. #fc MtlL«i«5^yy*»«5-e*>5SI*^l 0 llE«0*t hP$?L»J 
5 #J 0 

10 4. yy#»*iS^l>^-efc5»*«l 0 3fE*cO#fc hPiH«J^) 0 
10 5. f»*«l 0 2IB*0>IM8jK, fUMfr&fcSrJS^U 

10 6. ( 1 ) ge?ljg^ : 1 , gfi?ij#^§- : 3 , iB?iJ#^§- : 5 , SB^S^ : 1 7 
©7 5 y @£Sfi?iJ fc^l" JC#&§y - S S -t <DU y A^^ 

10 7. ( 1 ) 8E?IJ## : 1 , E?'J#^ : 3 v IS?IJ#-^ : 5 % I2?IJ#-5|- : 1 7 

20 K*fctt-to**JJ;t5 (2) ^a-v-sJ h'&tt1-Zzk&#WLk'f&&i' 

i o 8.. it#gf i o eiEtt©** y--^#fe£fc&tt**ii o 7iE*co* 

25 KyiJ** : 3, E3?'J#-§- : 5, SE?lJ#-£ : 1 7*fcf4E?iJ## : 2 9t*«t)$ 
10 9. T^'-* hffc5ft*J|l 0 8SH«Wte^fc*fcf**©lfi. 
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1 1 0. 7^^^ bX'hZmX&l 0 8lE*©{fc£4fe*fctt*0>«L 

111. fflWtfgl 0 8lEtt^k^«J*fcf4*0«[Sr^L-C*5EII. 

112. m^a-fry^ KiBE^Jft*: K 3, @E?iJ#-f§- : 5, Sfi^'J 
#■§•: 1 7 £fcfigB?iJ#-§- : 2 9 X&t>$MT % J MWmt IBJ-t L < fiH 

5 «Wi:R-©7 5yBffi^J*£tf1-aG3eK#«MMr:/*-sajf£fctt 

113. 11*311 0 9S*W7^7 h^fLt/i5gI„ 

114. ff^Jll 1 OfBifc^Ty*^* h*^*tT*SB5«. 

10 115. ( i ) : i , mm^r 3 , ie?y#-§- : 5 % mm^ : 1 7 
•$Ltz&mm%- : 2 9T?**>*ii5r5yiWEJ!iiiai- , bu<f4iHfWiJ:n- 
cot 5 y &ga?y &^*r-r 5 g s e wm^m ^t/^-iai, * ^#^7°^ 

£ Titer 

116. (l) ®g!S^fc^3ty-f K*fe»4©jK^-fe^-seK*fc 
20 (2) ft»^«5*5«ttWD^*$ixfc3C'f 3-9-y>r K^fcfi^^UrT 0 

o^g^ffl'j^-rsw^sr^mii-sft^i 1 sEtw^^u-sym. 

1 1 7. (1) ®«£ti/c^:nf-y^ K*fcfi@Knr^-aeW*fc 
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■ttm&b, (2) mtik&mt&±xfGMmzfriz*4=vs4 h-*.tzt*®&\s 

io ^zx^-m \?t<Dm&vkzmk£Kz><k&vo*tzi$z<Dm.z:, m^-ty?- 
m&%ztGt%Mf&*tzitz<Dmffommft^m£i£tz%&b, (2) nm 
ik&®& x u<aw 3t/^ tzn®& u± -m tzttZfDm. t 

^n^ti-^mm^tzn^commmm^zmm^tzm^^'f^^ 

15 C a 2+ j8£±#fttt£fcfiMl*] c AMP»»tt^iSt5: t 

119. ( 1 ) Sa^lJ#^- : 1 , ga?lj#^ : 3 % gfi?lj#-^ : 5 , ffi?IJ#-* : 1 7 
*fcttE?iJ## : 2 9T?«*>*n5T5/»iB^Ji:ra-'t>U<»±IISrWfcPI- 

20 K*fcfi*©£:i3J:tf (2) K*fcf±©Kt"t^-aeft* 

12 0. ft#*Il 1 5IE«0^^ y-=^^«fe*fc«»*«l 1 912i|c<£>* 
25 * y-=y^dry HSrfflWCfcfeftS*, IE?"J#^ : 1, ia?'J#^ : 3, IE 
: 5, ga?iJ#-^ : 1 7 $.tt\*&?m%- : 2 9 ^fc$n57 5 / NHCJPJ 

£ 131- h t < fiUfCft Id m-o) r 5 / &ge?ij Ostit «#t&^ 7° 
P-^&niitzteZnmzMlrZT =t-x ho 

1 2 1. ItMl 1 5IE«t©^^ U-^^^£^/c«f»*Jll 1 9fEic<7)* 
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?iJS-t: 5, E7>J#*: 1 7£fcf±E?iJ## : 2 9 -C**)*nST 5V RE?IJ 

5 1 2 2. ft#«l 2 0z&m<D7=t'~X hSr^TLTftSEigo 
12 3. Mf#qU 2 lfSicOT^*^* h4r^LT*SEH, 
12 4. WWfr&fc;^ : 1 , E?IJ## : 3, E?>J#* : 5, E?'J# 

1 7*fcttE?lJ#-* : 2 9T?a*>$n6T$yKEyUtPI- 1 l>L<ttll« 
W [S]- © T 5 / &E?U Sr^Wi- 5 G 3 6 Hz 7° * - 9 & fC * tz It % 

i i 8i5tt©^^ y--y^jsfe 0 

12 5. PifLSb^K-^J-LT, 

( 1 ) SB?'J#-$§- : 1 „ E?'J#-§- : 3 , IS?IJ#-^ : 5 s E^J*^ : 1 7 *fcl±E 

wm Sr-t^r-f 5 g 9 y/<? n&'&m H? 7^ - * y IT b < l*^ (DU^ 

( 2 ) E?IJ** : 1 , E?IJ#*§- : 3 , E?U#^ : 5 , E^J#^ : 1 7 SfcteSa 

(3) IE?iJ#-5§-: 1, EWM-: 3, E3?»J## : 5, E?"J#^ : 1 7*fcttE 

s$ia?y^^wt-5G9fi®*SMn?7 > ^-MS«(c>pf-r57^=^ k *fc 

25 »4 

(4) E*IJ#-*: 1, EW**: 3, E^JS* : 5, E?"J## : 1 7*fcttE 

: 2 9-e«$tisr5yKE9iJfcPI-t>U<tt*WWJJ:Pl-©T$/» 
E*iJ«r£*rf5 G * ff#&M u-fr ff£ fc(i^©^^7° 
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t-r&mmmmmijm. 
12 6. mnwita£.ttLx* 

( 1 ) sa?ij## : i , : 3 , : 5, mm%- : 1 7 ztzitnz 

(2) Se?iJ#^- : 1 , IE?IJ#-^ : 3, I2^J#^ : 5, SB^J#^ : 1 7 ifcfctelE 

(3) IE?U##: 1, IH?IJ#^-: 3, mm^r : 5, gS?iJ#-i§- : 1 7 *tztt®i 

fit 

15 (4) SS?"J#^-: U SH?"J#-5§-: 3, BB?IJ#^ : 5, Bfi?iJ#-5§- : 1 7$ fettle 

t-tzmmm. msmmm. ^h-**. ts/k-v-*, usttitifii, 
im&m. mmmit. «4m«u mitttttKEfflmmmntt - t&a 
12 7. m&wimzMLx, 

( 1 ) mm%- : i , ejij#* : 3 , mm%- : 5 , •. 1 7 *fci*sa 
25 2 9-c*$nar5/»E?iJira- i bL<ttlHfWfc:i5i-wr5ysft 

(2) U 3, §B?iJ#-§- : 5, E^IJ## : l 7^fcfiia 
?|#* : 2 9T*^$^§T5y^l£?iJt|i]- 1 bL<fi|l«W^Pl-wr 5 
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(3) 12^J#-§-: 1, Bfi?'J#-i§-: 3, K?lJ#-!§- : 5, mm* : 1 7£fcfiK 

fi 

(4) EMM: 1, E0J*-*: 3, mm* : 5, E*»-* : 1 7*fcttE 

12 8. mimwicMLx, 

( 1 ) sa?ij#-*§- : i , ia?y## : 3 % : 5 , mm* 1 7^fciisa 

15 ia?"J£^«G^/^Se#&^ui?y*-* y/^f tL<l«oHi^ 

(2) laW^: 1, mm*: 3, ia^J#^: 5, ia^J#^-: 1 7*fcf4ffi 

20 f-K£=>- K-rs^y^^ i^^K^^r-r s^y** u^k, 

(3) &mtt: 1, E?>J##: 3, EJIJ**: 5, E?"J## : 1 7*fcttK 
jm* : 2 9-e*fr$ixS7$/KE?iJ£:l*l-- , i> L< (4HTO(c[b]-(0T 5 J 

(4 

25 (4) E*IJ#* : 1 , Sai?iJ#^ : 3, Efll** : 5, mm* : 1 7*fcfiE 

?y## : 2 9-c**nsr$yKEjij^ra-t>L<tt*»Wfcra-©T5 y& 

Eyj«r**i"5 G * u-tr 7°^ - ^ w?* ft* fcfi^gltf^y 
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129. mimmzMLx. 

( 1 ) mtm^ : i , mzm^- : 3 , mm*k : 5 , w&m* •. 1 7 -&tz.mi 

( 2 ) mm^ : i , mm^- : 3 , mm^t 5 , mm^- ■. 1 7niztm 
miiz^i-%G9>s<?n&®mi'±79-9>s<9n*tzte ; t<DU#'<7 

f b*Z='-b-t?>#VZ9 u* : ?b*&'£mi-Z>#VX9 u*^KfcftMfi«j*tt 

(3) Sa?"J#^: 1, IB^J##: 3, gB?iJ#-i§- : 5, IB^JS-f- : 1 7£fc{2gfi 

m\\*^1r%G9^'<9nm9imu*79-9l//<9^tz&%(nnft^7 
^FZ^~b^Z#V*9u*?h'*^1r%tfy?.9i<'*^hlztt-rZ> s i 
15 RNA, 

(4) Ba?lJ#-^-: 1, fflm*: 3, iB^iJ##: 5, iE?"J#^ : 1 7*^ttiS 

20 (5) mm* : 1 , : 3 , mm* ■. 5 , mm* ■. 1 7 ^tutm 

: 2 9-e^$ix5T5/®?iE?iJ^lsi-^L<(i^K^(cR-(7)r$y^ 

25 13 0. Pi?L«iti(c^LT, 

( 1 ) mm* : 1 , mm* : 3 , mm* : 5 , gE?U#-^ : 1 7 £fc(2gE 

w## : 2 9T'^^tisz5/^ga^ij<bi5i-t>L<fi^K^^(i-or^yg? 

EWSrgrtTf 3 G 9 9 m&'&M Mr 7* - * * » L < fi* <oU^ 
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(2) mm^: i, se*w§- : 3, wzm^- 5, mm^-. 1 7£/ctegE 

Ifi^iJ £"a W-T 5 G * ff*&M Hr - * * K£ /cte^<Dg|5#^y 

(3) IE?IJ#^ : 1 , : 3 , g£?iJ#^ : 5 , iE«-^ : 1 7 SfcfigS 

10 R N A, 

(4) Sa?iJ#-§-: 1, SE^J#^-: 3, : 5, SB^J#-§- : 1 7-£/httgfi 

i5 (5) £?y*-g- : i , mm^ : 3 , mm^- ■. 5 , ib?ij#-§- : 1 mtzmi 

lE^J^W-rSG^^^M^Su-iry^-^V/^S^^fi^o^^T 0 

itSEI, i^llik^, 2M*fJ^ i^ikE, 
20 n^tffttif^ tt^tfsteffilg^ SW, y ^«ettt^#, ^3c^»« 

13 1. B?»M»^J^«f 

( 1 ) mm^ : 1 , : 3 , se?ij#-§- : 5 , : 1 7 s^gE 

®m tris *ff y /< * fC*^S! Hr 7° * - * y< * fCt> t < fi^e ©Su^ 

(2) ia?U##: 1, 8E?IJ#^: 3, ffi^J## : 5, IE?'I#^- : 1 7£fctegE 
?iJ#-5§- : 2 9-C*$ii5r5yiWEyiJi:BI-t U<f4*W<JK|Bl-©T5/i! 
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(3) EWm^: 1, 3, E?iJ#* : 5, E?lj## : 1 7£fc{igB 

: 2 9T?*t>$nsr$yiftfi5iji:ra-tu<ttintwtiRi-©r 5 y 

ft 

(4) I2?iJ#-§-: 1, E?lJ#^: 3, ga«# : 5, gfi?ij#-i§- : 1 7£/c(iga 

1 3 2. mmmv$m, t^k-^, tt&titttt&BS, 

»MflMb, ifc&tt£.tu ^b^^*fc«ia*^SI»#^835-f&a!! 
15 ( 1 ) : 1 , SS^J#^ : 3 , @B^J## : 5 , E?iJ## : 1 7 SfclifiE 

2 9"e*$tLsr$/8MBWiiai-t>u<f±*ft«jiciPi-or$yii 

7°^ K£ fete*: Wig, 

(2) ga?ij##: 1, SEWf-: 3, E?>J#-*§- : 5, ge?0#^§- : 1 7Sfcttffi 

(3) iB?iJ#-^: 1, 1B?IJ#^: 3, ga?'J#^ : 5, ga?ij#-^ : 1 7£fctegfi 

(4) ga?iJ#^-: K E?lJ#*: 3, ga?iJ#-*§" : 5, gB?iJ#^- : 1 7£fcliga 
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13 3. ^y/y y&mk&M*1tfrtoM&TMi:Wkt&1t*)n> 

( 1 ) : 1 , B£?"J#-^ : 3 , S2^J#-^ : 5 , : 1 7 tfcftgE 
5 gE?"J£^>Pf-f 5 G * Ht> t < li^rOgl^ 

(2) SE^J#-^ : 1 , I2^J#^- : 3 , |E?iJ#-5§- : 5 , g£^J#^- : 1 7 ifcfcfigE 

*U##: 2 yi^ga^Jtlwi-'bt<ii^W^{c(^-(DT^y^ 

(3) gE?iJ#-^: 1, ga?ij#^-: 3, ga?ij#-^- : 5, SE?"J#-*§- : 1 7 2/cteg£ 

15 (4) gE^"J#-^: 1, gE^iJ#-^: 3, gB?lJ#-£ : 5, gE^J#-^ : 1 7*fcttffi 
2 9"C«Sti5T5y*iB3WJiR-fcL<«:JUfttH:m-OT5yM 

134. #)3M^M?r^-rSfefeW, 
20 ( 1 ) 8E?"J#^ : 1 , IE^IJ#-^ : 3 , gE?lJ#-§- : 5 , IB?IJ#-§- : 1 7 DcfcttlE 

(2) gE?iJ#^-: 1, SE?iJ#^: 3, gE?iJ#^ : 5, gE3W§- : 1 7£fctegE 
25 2 9«^tLST5/^gE?lJ < t(s)-tt<(mM^l{c:[5l-(D7'5yg$ 

(3) mm^ : 1, ifl^J#-^: 3, IE?iJ#-5§- : 5, gE?lJ#-5§- : 1 7£fcti:gE 
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(4) ga?ij#^- : 1 , BE?IJS# : 3, IB?lJ## : 5, IB^# : 1 7 ttzmi 

135. mmmtmmm*2m-t-ziz*><o. 

( 1 ) gfi?iJ#-55- : 1 , IS^iJ#-i- : 3 , SB^J^ : 5 , IB?'J#-5§- : 1 7 £fctfgB 

(2) gB?U#^: 1, g3?'J#^: 3, ia?lj#^ : 5, IB^J#-§- : 1 7*fcfSBB 

gB?"J£"a G* Mr:/*-* v/<* St* /tfi^cogitf^:/ 

(3) gB?"J#^ : 1 , BE?lJ#^ : 3, |B?iJ#^ : 5, IB?"J#^ : 1 7 £fcfigB 

20 ^KSra-Ki-4«Ky^^ is*? h'&tt-t Kte*N"S s i 
RNA, 

(4) RB$I#*: 1, gB?iJ#-f-: 3, Ifl?iJ#^ : 5, gB?"J#-§- : 1 7£fcf3gB 

25 ait\t 

(5) gB?'J#-*§- : 1 , mm^r : 3, gB^J#^ : 5, gB»-§- : 1 7 £fc(igB 
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136. mm. mmskm. 2mm%m. ttis, mmm&wmmm, 
5 ( i ) : i > ■. 3 , ■. 5 , mm^- •. i n^tzmi 

(2) 1, 3, g£?iJ#-5§- : 5, : 1 7^fcfilB 

( 3 ) : 1 , I2JIJ#"^ : 3 % @a?ij#^ : 5 , : 1 7 

15 ?y#-§-: 2 9-C**$*l6T$/»E?«Ji:W-'t>L<f±IISrWtP-OT§y«t 

RNA. 

(4) ia^ij#-^: 1, I^IJ#^-: 3, IB?iJ#^ : 5, gS?iJ#^ : 1 7*fcttBB 

(5) ga?lj#-^: 1, ia^J#-^: 3, gfi?ij#-^ : 5, lE^J** : 1 7*fcfiffi 
7IJ#-*: 2 9T*^£ft5TS/®ffi?iJ£|I]-fc t < fiH^(C|H-(DT ? /g£ 

25 la^J^WI-^G^y/^W^SJU-tT'^-^y/^^fcfi^^^T 0 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Novel Screening Method 

<130> 3023WO0P 

<150> JP 2002-037131 

<151> 2002-02-14 

<150> JP 2002-204163 

<151> 2002-07-12 

<150> JP 2002-328696 

<151> 2002-11-12 

<150> JP 2003-14032 

<151> 2003-01-22 

<160> 41 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 
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Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala lie Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser lie Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr He Gin Lys 
290 295 300 
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<210> 2 
<211> 900 
<212> DNA 
<213> Mouse 
<400> 2 



atggacctgc 


ccccacagcx cxccxxcgcx 


cxcxaxgxax 


CXgCCXXXgC gCXgggCILL 


fio 


ccattgaact 


tgttagccat ccgaggcgca 


gtgtcccacg 


cxaaacxgcg acxcaciccc 


1 90 


agcttggtct 


acactctcca tctgggctgc 


xcxgaxcxcc 


tacxggccat cacLctgccc 


1 80 
J.OU 


cxgaaggcxg 


xggaggcccx ggcxxcxgga 


gccxggcccc 


LgCCgCLCCC CtLCLgtCCd 


940 


gtctttgcct 


tggcccactt tgctcccctc 


tacgcaggcg 


gaggcttcct agctgctctc 


300 


agcgctggcc 


gctacctggg ggctgccttc 


cccttcgggt 


accaagccat ccggaggccc 


360 


cgctattcct 


ggggtgtgtg tgtggctata 


tgggcccttg 


tcctctgcca cctggggctg 


420 


gcccttggct 


tggagacttc cggaagctgg 


ctggacaaca 


gtaccagttc cctgggcatc 


480 


aacatacccg 


tgaatggctc cccggtctgc 


ctggaagcct 


gggatcccga ctctgcccgc 


540 


cctgcccgtc 


tcagtttctc cattctgctc 


ttctttctgc 


ccttggtcat cactgccttc 


600 


tgctatgtgg 


gctgcctccg ggccctggtg 


cgctcaggcc 


tgagccacaa acggaagctc 


660 


agggcagctt 


gggtggccgg aggcgctctc 


ctcacactcc 


tgctctgcct ggggccctat 


720 


aatgcctcca 


atgtggctag tttcataaac 


ccggacctag 


gaggctcctg gaggaagttg 


780 


ggactcatca 


caggggcctg gagtgtggta 


ctcaacccac 


tggtcactgg ctacttggga 


840 


acaggtcctg 


gacggggaac aatatgtgtg 


acgaggactc 


aaagaggaac aattcagaag 


900 



<210> 3 
<211> 300 
<212> PRT 
<213> Rat 
<400> 3 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 
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20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Val Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala lie Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Pro Arg Gly Thr He Gin Lys 
290 295 300 

<210> 4 
<211> 900 
<212> DNA 
<213> Rat 



<400> 4 



atggacctgc ccccacagct ctccttcgct ctctatgtat 


cagcctttgc 


actaggcttt 


60 


ccattgaact tgttagccat ccgaggtgca gtgtcccacg 


cgaaactgcg 


actcaccccc 


120 


agcttggtct acactctcca tttggcctgc tctgacctcc 


tactggccat 


caccctgccc 


180 


ctgaaggctg tggaggccct ggcttctggg gtctggcccc 


tgccactccc 


cttctgccca 


240 


gtctttgcct tggcccactt tgcgcccctc tatgcaggtg 


gaggcttcct 


ggctgctctc 


300 


agtgctggcc gctacctggg agctgccttc ccctttggat 


accaagccat 


ccggaggccc 


360 


tgctattcct ggggtgtgtg tgtggctata tgggcccttg 


tcctttgcca 


cctgggactg 


420 


gctcttggct tggaggctcc cagaggctgg gtggataaca 


ccaccagttc 


cctgggcatc 


480 


aacatacccg tgaatggctc cccggtctgc ctggaagcgt 


gggatcctga 


ctctgcccgc 


540 


cctgcccgac tcagtttctc gattctgctc ttctttctgc 


ccttggttat 


cactgctttc 


600 


tgctatgtgg gctgcctccg ggccctggtg cactcgggcc 


tgagccacaa 


acggaagctc 


660 


agggcagctt gggtggctgg aggagcactt ctcacactcc 


tgctctgcct 


ggggccctat 


720 


aatgcttcca atgtggctag tttcataaac ccggacttag 


aaggctcctg 


gaggaagttg 


780 


gggctcatca caggagcctg gagtgtggtg ctcaacccac 


tggtcactgg 


ctacttggga 


840 


acaggtcctg gacaggggac aatatgtgtg accaggactc 


caagagggac 


aattcagaag 


900 



<210> 5 
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<211> 300 
<212> PRT 
<213> Human 
<400> 5 

Met Asp Leu Pro Pro Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Thr Ala 

20 25 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 
180 185 190 
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Leu Pro Leu Ala lie Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 
290 295 300 

<210> 6 
<211> 900 
<212> DNA 
<213> Human 
<400> 6 



atggacctgc ccccgcagct ctccttcggc ctctatgtgg 


ccgcctttgc 


gctgggcttc 


60 


ccgctcaacg tcctggccat ccgaggcgcg acggcccacg 


cccggctccg 


tctcacccct 


120 


agcctggtct acgccctgaa cctgggctgc tccgacctgc 


tgctgacagt 


ctctctgccc 


180 


ctgaaggcgg tggaggcgct agcctccggg gcctggcctc 


tgccggcctc 


gctgtgcccc 


240' 


gtcttcgcgg tggcccactt cttcccactc tatgccggcg 


ggggcttcct 


ggccgccctg 


300 


agtgcaggcc gctacctggg agcagccttc cccttgggct 


accaagcctt 


ccggaggccg 


360 


tgctattcct ggggggtgtg cgcggccatc tgggccctcg 


tcctgtgtca 


cctgggtctg 


420 


gtctttgggt tggaggctcc aggaggctgg ctggaccaca 


gcaacacctc 


cctgggcatc 


480 


aacacaccgg tcaacggctc tccggtctgc ctggaggcct 


gggacccggc 


ctctgccggc 


540 



WO 03/068959 



8/21 



PCT/JP03/01483 



ccggcccgct tcagcctctc tctcctgctc ttttttctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cgctccggcc tgacgcacag. gcggaagctg 660 
cgggccgcct gggtggccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
aacgcctcca acgtggccag cttcctgtac cccaatctag gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg cttaatccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggggcaa gtcccagaag 900 
<210> 7 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 7 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 8 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 8 

actagtctac ttctgaattg ttcctctttg agtcctcg 38 
<210> 9 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 



WO 03/068959 



9/21 



PCT/JP03/01483 



<400> 9 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 10 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 10 

actagtctac ttctgaattg tccctcttgg agtcctgg 38 
<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

gcccgcttca gcctctct 18 
<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

tctgcccttg gccatcacag cct 23 
<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 
<400> 13 

gaggcagccc acgtagca 18 
<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 14 

ggctttccat tgaacttgtt age 23 
<210> 15 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 15 

tgtcccacgc taaactgega ctcactc 27 
<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 16 

cccagatgga gagtgtagac caa 23 
<210> 17 
<211> 300 
<212> PRT 
<213> Monkey 
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<400> 17 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala lie Arg Gly Ala Arg Ala 

20 25 30 

His Ala Arg Arg Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Gly Val Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Val Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala lie Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala His Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 
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210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 

290 295 300 

<210> 18 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 18 

atggacctgc ccccgcagct ctcctttgcc ctctatgtgg cggcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggggcg agggcccacg cccggcgccg tctcaccccc 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgt tgctgacagt ctccctgccc 180 
ctgaaggcgg tggaggcgct ggcctccggg gcctggcctc tgccggcctc actgtgccct 240 
gtcttcgggg tggcccactt tgctccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcggccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg tgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgtgt tggaggctcc gggaggctgg ctggaccaca gcaacacctc actgggcatc 480 
aacacaccgg tcaacggctc tcccgtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctt tttttcctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cactccggcc tgacccacag gcggaagctg 660 
agggccgcct gggtagccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 

monkeyGRP40 

<400> 19 

tttctctgtg ggcctcgttt cctc 24 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 

monkeyGRP40 

<400> 20 

cgtgctctgg ctcggtgctc etc 23 
<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 
monkeyGRP40 
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<400> 21 

ggcctcgttt cctccctgat 20 
<210> 22 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 

monkeyGRP40 

<400> 22 

gccctcctgc cccatgctcc ttcc 24 
<210> 23 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 23 

cacagctctc cttcgctctc tat 23 
<210> 24 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 24 

cagtttcgcg tgggacact 19 
<210> 25 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<400> 25 

tcagcctttg cactaggctt tccattgaac 30 
<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 26 

gcccgcttca gcctctct 18 
<210> 27 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 27 

gaggcagccc acgtagca 18 
<210> 28 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 28 

ctgctttttt tcctgccctt ggcc 24 
<210> 29 
<211> 300 
<212> PRT 
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<213> Hamster 
<400> 29 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala lie Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala Val Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly lie 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser lie Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 
195 200 205 
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Leu Ala His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Ala Ala Gly Gly Ala Phe Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Val Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ser Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Ala Ser Pro Gly Arg Gly Thr Val 

275 280 285 

Cys Thr Thr Arg Thr Gin Gly Gly Thr He Gin Lys 

290' 295 300 

<210> 30 
<211> 900 
<212> DNA 
<213> Hamstar 
<400> 30 

atggccctgt ctccccaact cttcttcgcc ctctatgtgt ctgccttcgc gctgggcttc 60 
ccgctgaacc tgttggccat ccgaggcgcc gtggcccgtg caaggctgcg gctcaccccc 120 
aacctggtct atacactcca cctggcctgc tctgacctgc tcctggccat cacgctaccc 180 
gtgaaggccg tggaggccct ggcttctggg gcctggcccc tgccgctccc cttgtgccct 240 
gtctttgtct tggtgcactt cgccccactc tatgcgggcg gaggcttcct ggcggctctc 300 
agtgctggcc gctacctggg ggctgccttc cccttcgggt accaagccgt tcggcggccc 360 
cgctactcct ggggcgtgtg tgtggctata tgggcccttg tcctctgcca catggggctg 420 
gtcctcggct tggaggctcc cggaggctgg ctgaacacca ccagcagctc cctgggaatc 480 
aacacaccgg tgaatggttc cccggtgtgc ctggaagcct gggatcccaa ctctgcccgg 540 
cctgcccgcc tcagtttctc catcctgctc ttcttcgtgc ccctggtcat caccgccttc 600 
tgctacgtgg gctgcctgcg ggctctggcc cactcgggcc tgagccacaa acggaagctc 660 
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agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 
aatgcctcca atgtggcgag tttcgtaaac ccggacctgg gaggctcctg gaggaagctg 780 
gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 
gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 31 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 31 

gtcgacgacg agaggcaccc actcggcccc atg 33 
<210> 32 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 32 

gctagcctac ttctgaattg ttcctccttg agt 33 

<210> 33 

<211> 12 

<212> PRT 

<213> Human 

<400> 33 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 

1 5 10 

<210> 34 
<211> 21 
<212> RNA 
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<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 34 

cgccaguugu gacauucuun n 21 
<210> 35 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 35 

nngcggucaa cacuguaaga a 21 
<210> 36 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 36 

cuuguuagcc auccgaggcn n 21 
<210> 37 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 37 
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nngaacaatc ggtaggctcc g 21 
<210> 38 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 38 

gtcgacaagc agtgaactcg gggtctc 27 
<210> 39 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 39 

gtcgacagat cagaactgag cttcccgtca 30 
<210> 40 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 40 

cgtcgacccg gcggccccat ggacctgccc ccg 33 
<210> 41 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 41 



WO 03/068959 PCT/JP03/01483 

21/21 



catcgattag cagtggcgtt acttctggga ctt 



33 
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